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THE INSTITUTION OF PRODUCTION ENGINEERS 


PREFACE. 


By the Special Committee of the Council 
on Payment by Results. 


Introduction. 
Wii a view to ascertaining the wishes of members on 


subjects for discussion at section meetings, the Council 

of the Institution directed a ballot to be taken during | 
the session 1929-30. The ballot resulted in the subject of “ Pay- 
ment by Results’ being placed at the head of a long list, by a 
large majority. Payment by results is well worthy of all the study 
that can be given to it. No other side connected with production 
engineering is so full of possibilities for either failure or success. 
Only the fringe of its possibilities has been touched up to the present. 

Following the result of the ballot referred to, it was decided that 
during the 1930-31 session payment by results was to be discussed 
at the six sections of the Institution then in operation. The Council 
subsequently appointed a Special Committee to consider and report 
on the various papers and discussions, all of which will be found in 
the pages following this preface. 

The Special Committee has had to consider whether it would 
be desirable for the Institution to issue a report containing guidance 
to members on the subject. It has come to the conclusion that it 
is not practicable to do so, having regard to the great variety of 
opinions that prevail as to the merits of particular systems and the 
special conditions which have to be taken into account in order to 
make any particular system a success. 

It is considered by the Special Committee that payment by results 
is only one section of the very much wider subject of management 
and that it would be unwise to attempt to lay down any general 
guiding rules as to payment by results unless it were possible to 
broaden the basis of the survey so as to include many other related 
subjects. It is evident, however, that the papers and discussions 
now published show that there are certain principles underlying all 
systems of payment by results. These, together with the limitations 
attached to them will be briefly discussed here. 


Underlying Principles. 


“In general, payment by results is an incentive to the individual 
to increase his productivity, and as such is highly desirable from 
whatever angle we approach it. Under such a system the salary 
or weekly wage of the individual bears some relation to the output.” 

Production engineers are particularly interested in the question 
of output, and if any system of incentive, extra wage, direct piece- 


B 349 











THE INSTITUTION OF PRODUCTION ENGINEERS 
work, etc., will yield increased production, production engineers 
cannot afford to neglect the study of schemes which can be shown 
to bring about this highly desirable result. 

A study of the various papers and discussions shows that there 
are certain aspects of the subject to which attention is recurringly 
directed. It may well be that a careful consideration of some of 
these aspects will indicate useful guiding principles, or necessary 
limitations, which should be noted when dealing with any system 
of payment by result. The following aspects, for instance, are taken 
as typical of what is meant under this head : 

(a) Itis held that incentive schemes must be part of management 
and supervision. The inference is that the institution of an incen- 
tive scheme is not sufficient of itself but must be definitely tied up 
with the management and supervision of the particular works to 
which the scheme is being applied. 

(b) Incentive schemes do not supersede adequate supervision. 
This point is somewhat similar to (a) but is more emphatic. There 
has been a tendency in the past to believe that the institution of an 
incentive scheme, while it would not eliminate supervision, would 
make it less important. As a matter of fact the introduction of an 
incentive scheme necessitates more and stricter supervision. 

(c) Incentive schemes are no cure for defective management. On 
the contrary, defective management is likely to kill any incentive 
scheme. No good purpose is served by installing even the best of 
schemes and trusting that this will compensate for bad manage- 
ment. 

(d) The aim of an incentive is high production and low costs. 
Too often in the past incentive schemes have not led to these results. 
There is ample evidence that many schemes have yielded reduced 
production and higher costs. It is sometimes almost impossible to 
prove arithmetically that an incentive has produced more work, but it 
is generally easy to show whether costs have gone up or down after 
the installation of an incentive scheme. There may be other factors 
of course, that have led to lower costs. Only a watchful manage- 
ment can make sure of that point. 

(e) While the main interest of the men is in their pay packet, 
the main interest of the employer is in the quantity and quality 
of his output. Here we have the fundamentals of the case. Any 
incentive scheme must have regard to these desires, which at first 
sight may appear to conflict, but which, when closely examined, 
are found to have a common basis. 


(f) Higher individual earnings and lower costs can be achieved 
under a successful incentive scheme. It may be taken as axiomatic 
that unless a scheme achieves such a result it is certain to be a 
failure. 
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(g) Payment as a factor in production. It was stated by one 
lecturer that payment is interesting only as a factor of production. 
Unless widened, however, the statement is open to question. 


(h) Production furnishes the true measure of remuneration. This 
appears to be thoroughly sound, but the weak point in connection 
with the statement is the impossibility of having at the present time 
a measuring stick for remuneration under different systems of pro- 
duction. Every form of production can be analysed, so that under 
a given set of conditions a true measure for the proper remuneration 
for a given production is arrived at, but the conditions are apt to 
change so rapidly that the measuring stick is out of date almost 
before it has been prepared. Only by proper time study and constant 
recalibration of our measuring stick can we hope to be successful 
in obtaining a true measure of remuneration for a given production. 

(t) Time study is interesting, valuable, and essential. The com- 
mittee considers that this is one of the most essential points brought 
out in the consideration given to the subject by the various lecturers. 
Without time study incentives are more likely to mean additional 
wages accompanied by no increase in production. Under such con- 
ditions there is bound to be constant friction between supervision 
and workpeople over the question of what is a proper amount of 
work for a given amount of time. Unless there is preliminary time 
study there cannot be confidence between the two parties to the 
bargain, and unless there is confidence the finest incentive scheme 
ever devised will fail. 


(j) A fair deal for both sides. This is undoubtedly the key to 
the success of any incentive scheme. Given a fair deal for employer 
and employee it is not important what line the scheme adopted 
follows. Even a poor scheme, if it secures the assurance of a fair deal, 
will operate far more successfully than a much better scheme that 
carries with it no such assurance. 


The committee has dealt very briefly with the above points, 
knowing that each one of them is a variable and that each should 
be considered in conjunction with the many other variables that 
must be taken into account when any system of payment by results 
is installed. 


The Guiding Principle. 

In considering the installation of an incentive scheme it is clear 
that there are two main factors to be studied—the basis of payment 
and the results expected. 

Dealing first with the basis of payment, this is usually arranged in 
groups of trades and frequently varies in different districts. The 
feature that is common to all schemes is the expectation by the 
workpeople of a certain basic sum per hour. Under present arrange- 
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ments in the engineering trades this basic or minimum rate must 
be paid whether the workpeople earn it or not. 

When he is working under any system of payment by results an 
operative expects something more per hour than his basic rate. For 
many years the understanding between employers and workpeople 
in the engineering trades was that where straight time work was 
not in operation the times or prices set should be such that an 
individual of average ability should be able to earn time and one- 
third. Under revised agreement recently entered into this has been 
altered to time and one-quarter. 

To be able to earn time and one-quarter is therefore, in engineer- 
ing, the minimum result expected by the workpeople. As to the 
employer it may be said that, generally speaking, he expects to get 
from the average worker one hour’s work for a sum of money equal 
to the basic hourly rate multiplied by one and one-quarter. 

In his paper to the Glasgow Section Mr. Clayton gives a quota- 
tion from ‘* Wage Incentive Methods * by Charles Walter Lytle, as 
follows : 


‘‘ Payment by results is effective only after correct process- 
ing, improved layouts, job standardisation, and just rate 
setting.’ 


This is the kernel of the subject. It brings us back to the essential 
point that fairness to both sides, employer and employee, cannot 
be assured unless there has been correct time study before the rates 
are fixed. With regard to correct processing, improved layouts, job 
standardisation and just rate setting, it must always be borne in 
mind that the correct processing of to-day may be incorrect to- 
morrow, and that the layout which is considered best for a job at 
one time may be out of date undercertain other circumstances. Thesame 
applies to job standardisation. It may or may not be possible to 
standardise our jobs, but the thing which must be watched at all 
times is to see that our rate setting is just. 

From the point of view of just rate setting it is immaterial whether 
one is working along the line of correct processing or not, or whether 
layouts could be improved, or whether the job has been standardised. 
Just rate setting takes note of the conditions as they actually exist. 
If the job has to be done under conditions that are not the best it 
is up to the management to decide whether the job shall stand over 
until conditions can be altered or whether it shall go forward know- 
ing that conditions are not the best. It is the duty of the rate fixing 
section to fix prices that will allow the average operative to earn 
time and one-quarter under the actual conditions imposed on him. 
If by changing the conditions, by processing, by improved layouts 
or standardisation of jobs an operative is given a better chance of 
earning more money, it is clear that it would not be fair to the 
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employer unless the rates were revised with due regard to the new 
conditions. 

It cannot be too strongly stressed that with any system of pay- 
ment by results the rates fixed should be such as to enable an 
operative of average ability to earn time and one-quarter under 
the observed conditions. 

To obviate trouble in the future it is usually desirable to have 
marked on a rate card the conditions under which it is made up—the 
type of machine, the type of operation, the quantity, etc. This will 
help to obviate a charge too commonly made in the past that rates 
are being unfairly cut. In other days that charge was, unfortunately, 
only too often justified, but to-day no honourable employer will 
permit rates to be cut or adjusted unless there is a change in the 
actual conditions of work. 

It is fully recognised that some systems of payment by results 
may be more suitable in different trades, or in differing branches of 
the same trade. Even in factories engaged on the manufacture of 
like products, different systems may be called for, due to particular 
methods of administration or control, or to special transport methods 
and facilities for progressing work in hand. In many modern fac- 
tories, particularly factories engaged on large quantities of the same 
units or assemblies and where production and internal transport are 
mechanised and synchronised, the greatest efficiency in quality and 
quantity production may be achieved by wise and competent man- 
agement, as little or nothing will be left to individual effort to 
augment the planned results. 

Even in such cases, however, a system of payment by results may 
still be suitable, though not so readily in the form of individual 
bonus. It would more probably take the form of a higher day wage 
or of a collective or distributed bonus, or some form of profit-sharing. 
Considerations of this kind make it impossible for the Committee 
to recommend either that payment by results is the best method 
of payment in all cases, or that any particular system is the best 
even where payment by results is admittedly advantageous. 


Conclusion. 


The Committee wishes, on behalf of the Institution, to thank the 
lecturers whose papers are here published, for their contributions, 
and to thank those members and visitors who took part in the 
various discussions. As evidence of the interest taken in the subject 
it may be mentioned that the Institution was invited to submit 
to the Fifth International Management Congress to be held at 
Amsterdam in July, 1932, a report on the best means of interesting 
employees in the maintenance and increase of their efficiency. It 
was found possible to do so by drawing on the material collected. 
In addition to the papers and discussions reproduced in the follow- 
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ing pages there will be found a short bibliography and an appendix 
containing extracts from editorial and other comments on the 
papers published by part of the technical press. 

The policy of requiring all local Sections of the Institution to 
discuss each session one selected subject of special importance to 
production engineers, so that the collected views of members thereon 
may be available, has now been permanently adopted by the 
Council. The subject selected for the 1931-32 session is ‘‘ Ratefixing 
and Time-study.”’ It was felt that the discussion of such a subject 
would be a valuable supplement to the discussion of payment by 
results. 


Marcu, 1932. 
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PAYMENT BY RESULTS. 


Paper presented to the Luton, Bedford and 
District Section, and to the London Section, 


by J. Ronald, M.I.P.E. 


to members for the expression of their views on wages 

problems, following the publication of the précis of an 
article entitled ““ Wages Differentia*’ by a Mr. Watson, which 
had appeared in The Realist, | amongst others, took the opportunity 
of expressing my views, particularly in regard to the merits or de- 
merits of various wages systems. I confess that I have never quite 
understood the relationship of the title to the article, which I had 
the opportunity of reading unabridged, but I in no manner mis- 
understood the import of the article itself. Mr. Watson very 
frankly and clearly stated, with the authority of one who had spent 
many years in the workshop, the attitude of the worker towards 
the many wage systems in use throughout the engineering industry. 
To this he added a recapitulation of the story of mistrusts and 
suspicions engendered between employees and employers due to 
bad rate - setting and inefficient shop management, a story which 
has become a classic, and made certain suggestions bearing on the 
subject, some of which are, it appears to me, of a more or less con- 
structive nature and others open to criticism. 

Great interest in the discussion was aroused amongst the members 
and the time appeared ripe for a thorough investigation into the 
whole question of payment by results as well as for the promul- 
gation of a wages system purged of the faults of the many existing 
systems, one which in its scope would be capable of satisfying the 
various branches of the engineering trade, and which would be 
flexible enough to allow for variation covering fluctuation in oncost 
charges and market values of the product. The voting on subjects 
for papers and discussions for the present session amply bore this 
out, as the subject of “ payment by results’ was placed highest 
on the list. Following this, each Section of the Institution was 
requested by the Council to arrange for either a paper or a dis- 
cussion on the subject. 

It should be noted in passing that whilst the original discussion 
centred itself mainly on wages systems and consisted essentially 
of expressions of opinion on those in more common use in the engin- 
eering trade at the present, the papers and discussions for this 
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Luton, 8th October ; London, 6th November. 
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session are to cover a much wider field, namely, “ Payment by 
Results.”’ In the former we dealt with a means towards an end, 
in the latter we deal with the end itself. 

There are two great basic facts which it seems to me must affect 
all discussion concerned with the question of payment by results. 
The first is that the period of the individual owner has passed. 
To-day the employer is a company, but the working man is still an 
individual. Most of us have never seen a company. Very few 
working men see the men who run the business in which they are 
employed and the men who run the business rarely see the 
employees. What the employers know about the men is in the 
office files or the foreman’s report. It was always so easy to adjust 
differences when the employee could talk straight to the employer, 
now it is so difficult. The employee must discuss his difficulties 
with one who, in his opinion, is more concerned with sitting on the 
right side of the fence than dispensing justice to the worker. 


The other basic fact is that the period of skilled handicraftsmen 
is passing. The age of the unskilled, semi-skilled, and the machine 
minder is with us. The traditional pride in his skill, the incentive 
of the handicraftsman to produce his best with little supervision, 
quickly and accurately, is almost absent under modern conditions. 
The inevitable trend of the times is towards automatic machinery, 
single purpose machines, and so on. This trend has almost dis- 
placed the skilled workman by a type less skilled, but better 
educated economically, to whom an incentive other than pride in 
his handicraft must be held out, and the only real incentive which 
can appeal to this type is high wages, but high wages cannot be 
paid economically by the employer unless they are earned. 


The key to the solution of the problem of high wages and econo- 
mic costs appears to me to lie in the scientific determination of 
jabour values. With this I propose to deal later on. 


I shall confine my remarks as regards wage systems to a short 
criticism of existing types, and to suggesting the lines upon which 
I think a satisfactory system can be evolved and, in the case of 
payment by results, to suggestions which in my opinion, if adopted 
either in whole or part, will do something towards putting on a 
scientific basis means whereby more definite interpretation of labour 
values can be made. I should like to make it clear that my sugges- 
tions are to be taken as appliable to the engineering and kindred 
trades and to those in these trades who do work with their hands. 

I am one of those who believe that if it is of small moment, 
relatively speaking, which system of payment is used in making 
up a worker’s wage provided a just wage is paid. I remember as 
a boy that my old school master, who loved Carlyle, never lost an 
opportunity of drumming into our brains long passages of Carlyle’s 
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oftimes lurid writings. He made us memorise this, ‘‘ A fair day’s 
work for a fair day’s wage.”’ Pay to every man accurately what 
he has worked for, what he has earned, and done and deserved. 


I believe that a just or an unjust wage may be paid under any 
one of the many strange and weird juggleries called bonus, differ- 
ential piecework, premium and other variously entitled wages 
systems, as well as under the few straight line systems. 


It is a common error that many writers on the subject fall into, 
when they assert that a frequent cause of trouble in a shop is the 
inability of the men to understand the method of wages payment 
in the particular shop they are employed in. Mr. Watson makes 
such a charge, but I suspect that he is confounding wages systems 
with bad rate-setting. Perhaps I have been fortunate, but in 
nearly forty vears experience of wages systems (thirty years admin- 
istrative experience) I have not known of a case where objection 
was taken on the ground that the method of calculating wages 
was beyond the mental capacity of the worker. After all, in this 
country one may find an occasional illiterate, but never an illiterate 
shop. Moreover it has been and is still common practice for manage- 
ments to issue explanatory matter when introducing a new wages 
system. Nevertheless, I am all for simplicity. I can see no virtue 
in a wages system that unnecessarily entails exercises in mental 
gymnastics before a man can tell whether the wages clerk has paid 
him all he earned. Neither can I find logic or justice in a wages 
system which pays a man a varying price for producing similar 
articles unless each variation in price is a constant factor of the 
cost to the employer, and the price a measure of the computable 
energy dissipated in earning it. 


Systems such as the “ Rowan”’ and the * Halsey’ with their 
many variants are, to my mind, fundamentally unsound. What 
is their formula? It is so very simple that I have often wondered 
why the intelligent workers of this country and of the United States 
have allowed themselves to be cozened into tolerating them for 
so many years. Their formula is, “The more you produce in a 
given time the less price you shall be paid per unit for your product.” 
I submit that that is not the kind of proposition one should put 
up to his fellow man in one’s sober moments. 

But there are other kinds of bonus systems. There is the kind 
where the formula might read, “‘ The more you produce in a given 
time the greater price you shall be paid per unit for your product.”’ 
Now this formula, which is the converse of the former, sounds all 
right. It is alright provided it obeys what, to my mind, should 
be the law of equity between employer and employee. What is 
this law? It is somewhat difficult to enunciate, but I shall make 
it as clear as can. This law is—the price of his labour to the operator 
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should be a constant factor of the cost of the product to the employer. 

I do not know of any system which obeys this law. There are 
systems where the formula is satisfied, but whose payment curves 
are empirical, and the law, in consequence, violated. Such systems 
are as unsound in equity as those of the former type, and because 
of this they are potential trouble breeders. As to straight line 
systems, piecework as it is commonly operated (that is, where a 
definite price per unit, either in money or in time, at a given hourly 
rate, is paid) is usually a satisfactory one from the employee’s 
point of view (although not always an equitable one from the 
employer’s point of view) because of its simplicity in operation, 
and because a constant price per unit accrues to him. It is more 
satisfactory still to the employee if, as is the case in most federated 
shops in this country, a guarantee of day wages is given should he 
fail to earn his hourly rate. But it is not satisfactory to him because 
it has one drawback, which I consider fundamental. It does not 
obey the law given above. 

Piece-work prices may be, and are, on occasion reduced. Now, 
I hold that a piecework price may be reduced either justifiably or 
unjustifiably. Justifiably if (1) it does not bear a fair relation to 
the value given and results in restriction of out-put, and (2) if the 
resultant cost to the employer makes the product he sells econo- 
mically unprofitable. 

On the other hand it may be reduced unjustifiably if the product 
to the employer is economically profitable and the reason for reduc- 
tion is that the operator is earning high wages. Reductions made in 
such circumstances reach against the employer in two ways. (1) 
They cause restriction in out-put generally as the other workers 
become afraid that their turn may come next; (2) they create 
the impression that all reductions in price are simply attempts to 
grind the worker down to the last halfpenny. 

Straight piecework can be either a satisfactory or an unsatis- 
factory system from the worker’s point of view. Consequently 
it has never been a generally successful wages system because of 
the fact that piecework prices have always been liable to arbitrary 
alteration. 

Just as bonus systems of the “ Halsey’ and “ Rowan” type 
are unfair to the worker, so I contend that straight piecework 
systems are unfair to the employer, for the reason that under the 
piecework system the employer has no real control of the time 
factor. Generally speaking, an operator is given a price and he 
pleases himself, within limits, how long he will take to earn this 
price. Now, as the employer sells his product at a given figure, he 
should be able to buy his labour at a given figure. It does not 
matter a bit what the figure is, either one way or another, but the 


358 














PAYMENT BY RESULTS 


following holds. He must be able to compete on the market by 
selling his commodity at a competitive price. To do so he must 
be able to buy his labour and materials at competitive prices. 
If he pays his wages under the straight piecework system, his 
production cost must not exceed a certain figure, which figure is 
compounded of the piecework price and his oncost charges. Let 
us assume that his oncost charges are spread on the machine hour 
system. It does not really matter which way he spreads them, the 
ultimate results obey the same law. I use the machine hour system 
for convenience of illustration only. The piecework system may 
under some circumstances be likewise unfair to the operator, for 
the reason that it offers no equitable reward for extraordinary 
exertion, but, and this is the difference between the employee’s 
and the employer's position, the employee has control and need 
not exert extraordinary effort. The employer has no control or, 
at any rate no effective control over laxity of effort on the part 
of the employee. 

Now, in taking hypothetical cases, let us assume that the eco- 
nomic value to the employer of a piece of work is known. That 
is not a very difficult assumption. For every manufactured article 
there exists a figure which, if exceeded, makes the article unprofit- 
able to sell, or unsaleable. The term economic value as used here 
is the amount which the manufacturer can spend on labour, and 
which he must not exceed if he is to keep his product within this 
figure. The actual determining of the figure is, or should be, the 
factory accountant’s job. In the cases I am about to illustrate 
the economic value to the employer of a piece of work is taken as 
a shilling. 

CASE ONE. 


Economic value to employer oe cea a — 
Machine rate per hour ron oth SS ee | 
Time value per piece, six per hour, Pp. Ww. “price... > ae GE. 

6s. Od, 


Worker does what he ought to do, P.W. price 5d. 


Case Two. 


Machine rate ... pee ins dies oh a 
Operator does four per hour at 5d. Ses it eS Ye | 
Cost to employer per hour ... - _ ne on Ses, Ba. 


Product four at : 3id. each. Unfair to employer. 
Loss, 34d. each. 
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Case THREE. 


Machine rate ... oe one an fis ibe oe EE. 
Operator does eight per hour at 5d. each ™ oo. 28. 4d, 
Cost to employer be viel .. each 104d. 


Unfair to employee. Loss 1d. each. 

We have here an illustration showing how under piecework a 
constant price per piece may be paid to the worker, and yet how 
the cost to the employer varies above and below the economic 
production figure. The weakness of the system, involving the 
necessity of reduction, is thus clearly illustrated in Case Two. On 
the other hand, in Case Three is shown the inability of the system 
adequately to reward extraordinary effort on the part of the worker. 
I think that we can say with assurance that almost all of the systems 
I have mentioned, bonus, premium, differential piecework, etc., 
have been designed with a view to overcome the weaknesses des- 
cribed. I do not think that any one of them has succeeded. 

It is a great pity that no attempt so to improve the piecework 
system as to cover the two cases involved has been made. I do 
not think that it is beyond the skill of the members of our Institu- 
tion to improve the piecework system, and for my part I suggest 
that the principles governing any improved system should be as 
follows. (1) That the price of his labour to the employee should 
be a constant factor of the cost of the product of such labour to 
the employer ; (2) that such price shall be a measure of the com- 
putable energy dissipated in earning it, and shall afford a reasonable 
standard of living: (3) that changes may be made periodically, 
but shall be such as not to violate the letter or spirit of (1) and (2) 
but shall be governed entirely by oncost charges and market values. 

The above principles recognise, first, that the employee sells his 
labour to the employer, second, that the employer sells his facilities 
to the employee, third, that alteration to the selling price of labour 
or facilities may be made, fourth, that a price or rate is a bargain 
between the employer and employee, such bargain being consum- 
mated by acceptance without protest by the employee. 

Having stated the principles which | consider should govern 
the improved system, I do not propose to add any suggestion as 
to how the hourly rate of the employee should be arrived at, or 
the hourly rate of the facilities (charges) should be arrived at, 
excepting that I think present practice could be followed. The 
three examples of straight piecework already given are now shown 
as they would work out under the proposed system. 


CASE ONE. 
Economic value of piece to employer __... vad a Se. OR. 
Fair time value, six per hour at Is. Sie sai ... 6s. Od. 
Less machine hour value _... — a eee w- oe. Gd. 


2s. 6d. 
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Man’s earnings for one hour equals, for price to make off, 5d. each. 
Case Two. 


Xconomic value of piece to-employer _... one von Te OO 
Fair time value, six per hour at ls. ‘ ne ioe 
Actually produced by operator, four at Is. wee axe ak 0B: 
Less machine hour value... oui ea ne —— oe | 
Os. 6d. 


Man’s earnings for one hour, 6d. Equals the price of 1}d. each. 
Case THREE. 


Jconomic value of piece to employer _... wie ow Bas Od, 
Fair time value, six per hour at Is. a el 

Actually produced by operator, eight at Is. each ao Te. OR. 
Less machine hour value... - 3s. 6d. 


Man’s earnings for one hour 4s. 6d. Equals price of 63d. each. 

| said in the early part of this paper that I could see no virtue 
in a wages system that unnecessarily entails exercises in mental 
gymnastics, and | repeat this, but lest someone attempt to hoist 
me with my own petard. let me stress the fact that I used the 
word “ unnecessarily.” I will now show on the blackboard the 
formula for calculating the wage due to a worker for a given piece 
of work. 





Let X Economic value. 
es Machine rate. 
P Number of hours spent by operator. 
a Number of pieces produced. 
Then (X x Z) — (P Xx Y) = Operators share of earn- 
ings. 

(X x Z) — (P x Y) 

and = QOperator’s rate per hour. 


P 
Applying the formula to example (2). 
(Is. x 4) — (1 x 3s. 6d.) = 4s. — 3s. 6d. = 6d. 
wages earned. 
(Is. x 4) — (1 x 3s. 6d.) 
and = 6d. Rate per hour. 





No difficulty would be experienced in contributing graphs or 
tables covering the range of prices in any factory, and I am certain 
that the British working man, having overcome greater difficulties 
in the past, would not allow himself to be beaten with a simple 
little calculation like that shown. After all, he is perhaps the best 
educated working man in the world. 

I have now dealt with wages systems and outlined what, in my 
view, are the principles upon which a sound and equitable system 
should be built, thus providing what I called in the early part 
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of the paper “ the means towards an end.’ The end itself, ‘ pay- 
ment by results,’ is only possible if we can evaluate the results. 
Perhaps I shall better express what I mean if I say that the end is 
only possible if we can accurately determine how long it should 
take to do a job. Unless this can be done it does not matter a bit 
what wage system is used, for the results will be unscientific and 
consequently unsatisfactory. But I hold that this can be done, no 
matter what the conditions are that govern the job—whether the 
job is big or little, hand work or machine work, a combination of 
the two, mass production or general single piece production, whether 
it is building bridges or making sewing machines, provided that the 
conditions are known or can be predicted. 

There has accumulated a literature of considerable volume and 
value on the subject since the year 1903, when Taylor read his paper 
on “Shop Management ’’ to the A.S.M.E. at Saratoga. In that 
paper he described his methods of motion study, and I think proved 
quite definitely that with the right type of trained engineer employ- 
ing his methods the time it should take to do a job can be accurately 
determined and laid out in advance—in other words, before the 
job has reached the shop. I should like to say here that from the 
year 1901 to 1911, in two very dissimilar branches of the engineer- 
ing trade, heavy engineering with the firm of Sir Wm. Arrol and 
Company, bridge builders, Glasgow, and light engineering with 
the Singer Man. Company, Sewing M/c. Manufacturers, Clydebank, 
I had the opportunity, working on similar lines to those advocated 
by Taylor, of very fully testing the value of these methods—methods 
which I described in a paper on rate fixing, read before the Insti- 
tution in 1927. I wish particularly to refer to that paper, because 
I want to emphasise some remarks I made therein in regard to the 
type of man to whom the job of setting rates or time values should 
be entrusted. 

I said that the man should (1) have a practical knowledge of 
the trade for which he intends fixing rates ; (2) possess the faculty 
of analysis; (3) be temperamentally precise and careful; (4) 
possess a sound technical education, particularly in the mathe- 
matical and mechanical subjects pertaining to his trade ; (5) have 
some knowledge of psychology. I mentioned that this man was 
difficult to find, because his importance had never been fully 
realised by the majority of employers. 

Facilities for specialised training have been few, the reward 
inadequate and, in consequence, the supply of trained men scanty. 
Too many firms to their own detriment have been content to leave 
the matter of rate setting in the hands of foremen, superintendents, 
clerks and others, men who because of their lack of the right kind 
of training are usually unfit to deal with the matter. I will go so 
far as to say that a very great proportion of our labour troubles 
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in the engineering trades is due to these types of men being given 
authority to fix rates 

Now, as production engineers, it seems to me that the question 
of determining a “ fair day’s wage for a fair day’s work ”’ should 
be one of our most important duties. 

I am going to suggest that our Institution should recognise its 
duty in this matter by taking practical steps. (1) To improve 
the necessary practical training of the rate-fixing or time-study 
engineer ; (2) to improve the necessary technical training of rate- 
fixing or time-study engineers. 

To enable the Institution to deal effectively with these two 
points I suggest (a) that the Institution should set up a rate-fixing 
and time study division ; (6) that this division should be recruited 
from those of member grade in the Institution having expert 
knowledge of the subject ; (c) that amongst other work the division 
should collect and select from all available literature on the subject 
that which could be most usefully embodied in a text book; (d) 
that the Institution should produce and publish such a text book ; 
(e) that the Institution should arrange with the educational author- 
ities for classes in the technical colleges where the subject matter 
of the text book would be taught, followed by examinations in 
proficiency, use being made, where they exist, of standard machine 
tools to demonstrate and teach the principles of motion study ; 
(f) that the Institution should place itself at the service of any 
engineering firm as able to advise on questions relative to the 
subjects dealt with by the division, and to put forward members 
of approved qualifications for positions as rate fixers, time study 
engineers, or demonstrators. 

Before finishing, there is one aspect of the matter I should like 
to deal with. Mr. Watson, in his Realist article stated that ‘ no 
price should be fixed in any shop without consultation with the 
men or their representatives.”” Well, a bargain is a bargain, and 
it takes two to make one. Under the wages system dealt with in 
the earlier part of the paper, the employee sells his labour and the 
employer his facilities. It is only right that the employee should 
be satisfied that he is being fairly dealt with, but Mr. Watson’s 
suggestions are to my mind utterly impracticable. During the 
war, I sat weekly on a committee comprised of certain officials 
representing my firm and certain other officials called shop stewards, 
representing the men. We dealt in the main with labour questions 
and, particularly, bonus and piecework prices. The bonus and piece- 
work prices discussed were those which were not acceptable to the 
men, probably two to three per cent. of those given. Hours were 
sometimes wasted discussing the rights and wrongs of one particular 
case. I have heard much fatuous nonsense spoken at these meetings. 
One can imagine how much work would be done in a shop where 
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two or three hundred rates had to be fixed in a week if each rate 
had to be the occasion for a pow-wow between the shop steward 
and the leading hand. 

There is a better way than that, and the better way is the demon- 
strator. The demonstrator is a trained operator and time study 
man. He should go through the same course of training as the 
rate fixer, but should specialise on the practical side of the business, 
even as the rate fixer specialises on the technical. He is the com- 
plement of the rate fixer. In a small shop, of course, one time study 
engineer might fulfil the double function. Should a rate be unsat- 
isfactory to an operator he should have the power to call upon the 
demonstrator to prove it. If the demonstrator should be unable 
to do so, he should have the power to alter it. I think this is a 
satisfactory and business like way of dealing with disputed rates, 
and have generally found it to be so. 
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Discussion, London Section. 


THE PRESIDENT of the London Section, Mr. H. E. WeaTHERLEY, 
suggested that Mr. Ronald should persuade the Luton Committee 
to place his proposals for the training of rate fixers before the 
Council of the Institution. If that were done, the matter would 
receive careful consideration. He called on Mr. Pattinson to speak 
on the bonus system he was operating. 

Mr. T. E. Pattinson made reference to the success which had 
attended the operation of the premium bonus system of payment 
by results in a works which had been operated for many years 
previously on the day work system, and which he had reorganised. 
The works employed 1,400 men. The premium bonus system he 
had instituted there was the system outlined in a paper he had 
presented to the Institution eight years ago entitled “* Works 
Organisation.’ His first task when he had commenced the reorgan- 
isation was to survey the then existing plant. Some machines, 
which had been running for nearly fifty years, were pensioned off, 
and new plant was installed so far as the economics of the situation 
would allow. Then he had singled out a number of men whom he 
considered to be good workmen, and had appointed them rate 
fixers. These men were trained in the production department, and 
then the premium bonus system was instituted. The rate fixers 
in every department were really practical men, each of whom had 
previously worked in the department in which he was fixing rates, 
and each of whom was capable of doing the job in respect of which 
he fixed a price. An important factor was that the majority of 
the workmen knew that the rate fixers were capable of doing the 
work themselves. He thoroughly agreed with Mr. Ronald’s advo- 
cacy of demonstrations, because one was morally bound to sub- 
stantiate a rate if it was queried, and it was not fair to give a man 
a task at a certain rate and tell him to get on with it. He felt that 
the men had a right to appeal, if necessary right up to the manage- 
ment. That policy was adopted at his factory but, during the 
four years in which the premium bonus system had been operating, 
only in three cases had an appeal been made to the management. 
In two of those cases the decision had been in favour of the work- 
men. He urged that to ensure good results the confidence of the 
men must be secured. Since the reorganisation of the factory—which 
produced big printing machines, some weighing as much as 
750 tons, and having a height of 25 feet and a length of 150 feet—the 
1,400 men had been paid pretty well £1 per week extra all the way 
through, and the production had been almost trebled since the 
premium bonus scheme was instituted. In this and other countries 
there was a really good field for the institution of the premium bonus 
system. He had visited German, American and English shops, and 
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had seen any amount of jobs which, by the exercise of a little 
ingenuity, could be completed in a quarter the time actually devoted 
to them. The management of factories in which the old slow 
methods were still being followed did not know what was being 
done in other factories, and it was surprising that they were able 
to compete at all. 

The three factors governing the value of an employee to his 
employer were (1) his good time keeping ; (2) the class of work he 
turned out, and (3) the time he occupied in doing a job and the 
amount of bonus he earned. He had known cases in which, when 
it was necessary to discharge some of the workmen, the works 
committees had been asked to decide who should go. That resulted 
in injustice to the workmen. One of the advantages of the premium 
bonus system was that it was a guide as to which were the best 
workmen. He insisted upon being fair to the men, and the men 
knew exactly the system that was adopted at his works. 

One of the advantages of employing rate fixers who had had 
experience as workmen in their departments was that they could, 
and often did, suggest improved methods of carrying out certain 
jobs. They suggested different methods and different jigs, etc., 
with the result that time was saved. There must also be contact 
between the rate fixers and the jig and tool department. The 
methods used in some works were surprisingly out-of-date. He had 
known cases in which certain work which had occupied thirty-five 
hours in some works had been done in his own works in thirty-four 
minutes because the proper tools were used. A rate fixer, when 
fixing the time allowance for a certain job, should base his decision 
upon the assumption that the best possible machine was being used 
for that job, irrespective of whether or not the works possessed 
that machine. If it had not that machine, an allowance must then 
be made in accordance with the machine conditions in the shop. 
That was the system adopted at his works. The time study cards 
contained particulars of the basic allowances and the plus allowances 
which were made in accordance with the existing machine con- 
ditions, and when the time came for buying new plant those cards 
provided an automatic guide as to the classes of machines which 
should be bought. In that way much trouble was saved. Finally, 
he said that in some cases a man had been treble time in debt when 
working on the time allowance originally made for a job, but when 
the time allowance had been extended two minutes the same man 
had made time and a third. That indicated the care with which 
time allowances must be studied. 

Mr. F. S. ALLEN urged that the system put forward by Mr. 
Ronald as being the ideal system was very unfair indeed to the 
employer. Mr. Ronald had stated that premium bonus schemes 
were quite out-of-date and were of no use, but at his (Mr. Allen’s) 
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works a premium bonus scheme had worked satisfactorily for a 
long period. Though he had come to the meeting prepared to 
waive his views, which were in favour of such schemes, after listen- 
ing to the reading of the paper he had come to the conclusion that 
they were not quite so bad as Mr. Ronald had suggested. Criticising 
the figures given by Mr. Ronald to illustrate the disadvantages of 
the standard piece-rate system, he said that in Case Three, in 
which it was assumed that a man completed eight pieces in an 
hour, at fivepence per piece, instead of the normal six per hour, 
the cost per piece to the employer was tenpence farthing, whereas 
its value to the employer was a shilling, and it was contended, 
therefore, that the employee was losing 1d. per piece. He urged, 
however, that the workman, who was still getting fivepence per 
piece, did not lose anything. On the other hand, it appeared that 
the employer gained something, but the reason for that was that 
the machine-hour value was regarded as a constant. As a matter 
of fact, however, if a man were producing eight pieces instead of 
six pieces per hour, he was wearing out the machine more quickly, 
so that the machine cost was greater, and it was right that under 
those circumstances the cost per piece to the employer should be 
less. As to the statement that if a man produced only four pieces 
per hour the cost per piece to the employer would be 1s. 3$d., it 
was absurd to say that that would be allowed to happen. In an 
ordinary works, if a man produced only four pieces per hour when 
he ought to produce six per hour, he would be sacked. Finally, he 
could not agree that the employee should get all the advantage 
arising from his saving of time and that the employer should get 
nothing. 

Mr. Ronatp said it could not be alleged seriously that his re- 
marks with regard to premium bonus systems implied that they 
were bad. The Rowan system, however, was designed to guard 
against silly rate fixers, because by that system a man could not 
earn double time. In heavy bridge engineering he had seen a time 
allowance of a hundred hours given for a job which could have 
been done in from ten to fifteen hours. All sorts of silly things 
were done by men who were not engineers. He questioned the 
accuracy of Mr. Allen’s statement that if a man made only four 
pieces per hour when the normal output was six per hour, that 
man would soon be sacked. In any engineering shop a man’s 
output might vary from fifty to a hundred per cent. Only occa- 
sionally were men sacked. In a modern workshop one could not 
continue to sack men when their output fell below the expected 
output. If one did that there would be no men left at all after a 
short time, and after all, every man in a shop was an asset to it 
after he had been employed there for a time. Mr. Allen’s remark 
about the employee getting everything and the employer nothing 
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indicated that he had not understood the spirit of the paper. If 
he studied the paper, including the examples, a little more care- 
fully, he would probably alter his views with regard to it. 

Mr. E. J. H. Jonzs criticised systems by which the efficiency of 
individual men was judged by the amount of bonus earned over a 
period of time, because such systems were open to abuse. He had 
known of systems on the individual basis where certain men were 
always in the position to earn good bonus by reason of being in the 
foremen’s “ good books,’ whereas other men might struggle along 
for some years and only manage to average time and a quarter, 
whilst working equally well for the Company employing them. The 
result is that certain workmen, feeling they are not getting their fair 
share, lose heart. Would it not be better to use a system which 
would encourage the employees generally to do more and ensure at the 
same time that they were getting a share from the results of their 
united efforts ? This, in view of systems generally prevailing, might 
sound a little premature, but he believed that we should all ulti- 
mately come to this, as psychologically it is sound. When employers 
generally would so organise their works and improve their systems 
to make the above possible we should be able to dispense with such 
systems as he had criticised, and he believed it would be a fine thing 
for British industry. 

Mr. RonaLpD expressed entire agreement with Mr. Jones. 

Mr. T. E. Pattinson, commenting upon the references made to 
foremen favouring certain workers, said that the system operating 
at his works ensured that if it became necessary to dismiss any 
of the men through trade depression the most highly efficient men 
were not dismissed. It would appear that Mr. Jones advocated 
dispensing with systems of payment by results. As the result of 
his (Mr. Pattinson’s) twenty years’ experience, however, he favoured 
payment by results. Before the premium bonus system was insti- 
tuted at his own works there had been quite a number of strikes, 
and if he were now to tell the men that the day-work system would 
be reverted to, there would be another strike. 

Mr. JONES said he was not favouring day work, but a change in 
the general system of payment by results. 

Mr. Pattinson pointed out that most of the times were set for 
men of average ability, but if individuals, by reason of their ability, 
were able to earn extra money, surely they were entitled to it. 
Dealing further with the question of the advantages to be gained 
- by being friendly with the foreman, he supposed the suggestion was 
that the foreman’s pals were given the better jobs and better tools 
and jigs than the other men. Surely, however, that was a matter 
of works management. 

Mr. C. C. Fercuson asked if Mr. Ronald had considered some 
scheme for compensating non-producers, such as store-keepers, 
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and so on, who could assist very materially in reducing production 
costs. 

Mr. Rona.p replied that in 1901, at the works of Sir William 
Arrol and Company, at Glasgow, he had devised a system for 
benefiting non-producers and tool-room workers. The men work- 
ing on heavy work at the machines had labourers, and there were 
various gangs of labourers, whose efforts contributed towards the 
success of their departments, so that they were entitled to bonus 
as much as other workers. The system adopted was to pay the 
labourers in each section the average percentage bonus paid to 
other workers in that section. The tool room workers had to be 
compensated differently. The shops as a whole were dependent 
on the tool room and consequently the tool room workers were 
paid the average bonus paid throughout the shops. The method 
was rough and ready, but it was fair, and it had worked admirably 
so far as could be judged. 


Mr. J. G. Leac pointed out that between fifty-five and sixty 
per cent. of the workers of the engineering trade in this country 
were paid by results, and of that fifty-five or sixty per cent. prob- 
ably not more than one-quarter were machine shop people. Thus 
the energies of that meeting had been devoted to saving the one 
lost sheep. forgetting the other ninety-nine. He endorsed Mr. 
Ronald’s view that rate fixing generally was of such importance 
as to justify the formation of a special Division of the Institution, 
but he did emphasise particularly the importance of remunerating 
non-producers directly for their labours. He believed that those 
concerned particularly with the Unions would agree that they would 
express dissatisfaction not with payment by results, but because 
a considerable number of workers were not remunerated on that 
basis. The system of payment by results adopted in any works 
must be determined in relation to the percentage of overheads 
which the works carried. Works carrying 120 per cent. overheads 
presented an entirely different proposition from that of the works 
carrying 220 per cent. Finally, he emphasised that any system of 
payment by results would fail if it were not run by the right man. 

Mr. RONALD said that the system he proposed was admirably 
constructed to take care of the variation in the percentage of 
overhead charges. 

Mr. W. CANNELL said it was rather selfish to suggest that the 
worker should be the only person to benefit by his increased pro- 
duction. Surely it would be better that he should receive tifty 
per cent. of the benefit and that the employer should receive the 
other fifty per cent., so that he might have the chance to reduce 
the prices of his finished articles and so benefit the community, 
because the cost of living to the community was based on the 
prices at which the employers could sell their products. 
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Mr. Ronap said he did not believe in the fifty-fifty policy. 
With regard to the machine-hour rate included in his formula, he 
said that that figure would be adjusted periodically. The man 
might be paying 3s. 6d. per hour for the use of the machine at one 
time, and at another time he might be paying only 2s. 6d., and his 
rate of payment would be altered accordingly. Otherwise the 
scheme worked practically automatically. 

Mr. CANNELL said he could not see any hope of varying the 
figure of 3s. 6d. per hour which was included as the machine-hour 
rate, in which case there would be no chance of reducing the prices 
of the finished articles. 

Mr. Ronap replied that there might be reductions in the cost 
of gas, electricity, oil and many other things, and those factors 
would affect the machine-hour rate—indeed, they did affect it. 

A SPEAKER asked how it was proposed to inform a workman, 
without access to the books, what was the actual machine-hour 
rate which governed his earnings. 

Mr. Ronacp said he did not consider there was any need to 
refer to the firm’s books. A bargain was a bargain, and the employer 
stated that he wanted 3s. 6d. per hour, or some other figure for the 
use of his machine. On the other hand, the man sold his labour 
for a certain figure. 

Mr. A. But LER said he understood that the machine rate was 
the figure which normally covered overhead charges. If it were 
designed to cover overhead charges there were several factors which 
would reduce the cost of a job to the employer. For example, a 
machine occupied a certain amount of floor space, and although 
it would wear out more quickly if it were producing more articles, 
it must also be remembered that the increased production was 
being obtained without increased floor space, and without increased 
cost in the provision of heat, light, and so on. Further, the pro- 
duction was increased without the necessity for increasing the staff. 
Certainly a man should be paid more if he produced more. With 
regard to the remuneration of non-producers, he said that with 
the ordinary premium bonus system it was quite easy to arrange 
to pay the labourers, setters, shop clerks, etc., a percentage based 
on the amount of time saved on the standard time fixed for a job. 
In several shops at his works the setters had been paid on the basis 
of five per cent. of the time saved, each man receiving a pro rata 
increase on his hourly rate. He asked how Mr. Ronald would apply 
his system to the payment of gangs, such as those employed in 
assembling on a conveyor, where the speed of assembly was governed 
by the speed of the conveyor very largely. 

Mr. Ronacp said that so far as the group system was concerned, 
in any system of payment the price should be a price for the finished 
article, and it should be proportioned out between the various 
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members of the gang. It might be objected that some members 
of the gang might be inefficient, as the result of which the remainder 
would suffer. What would happen inevitably in that case, however, 
would be that their mates would “chuck them out’’—and that was 
the only cure. 


A SPEAKER, dealing with the point that sometimes a price was 
revised because a man got into debt, and after revision the same 
man was able to make time and a third or more, said that all engin- 
eers had their own methods of overcoming that difficulty, but he 
would like to know how Mr. Pattinson would obviate it. 


Mr. Pattinson replied that the best way to prevent men pur- 
posely idling their time away in order to obtain an increase in the 
price, was to encourage them to appreciate that the rate fixers 
knew their job, and that if a time was disputed a demonstration 
could be given. 


Mr. N. GERARD SMITH was rather bothered about the factor 
“X ”’ (economic value), because surely that depended upon the 
monetary condition of the country, the state of trade, upon the 
efforts of one’s competitors, and upon the fantastic fiscal arrange- 
ments of the Government of the day. Surely there were enough 
bones of contention in the factory at present without introducing 
another, and it would appear to him that the factor of ‘‘ X ”’ was 
going to be almost a matter of opinion. 

Mr. Rona.D replied that *‘ X ’’ was not really an economic “ X.”’ 
It was controlled by the particular factory. As he had stated in 
the paper, the term ‘‘ economic value ’’ was somewhat difficult to 
explain, but it was clear that for every manufactured article there 
was a figure which, if exceeded, would make the article unprofitable 
to sell or unsaleable. The term used in his paper, therefore, was 
the amount which the manufacturer could spend on labour, and 
which he must not exceed. The actual figure for “ X ’’ should be 
determined by the factory accountant. 

Mr. GERARD SMITH said it followed that, if conditions of trade 
became worse, it was necessary to reduce wages, but if conditions 
of trade improved, wages were increased. 

Mr. Rona.p said that was so exactly, and he had stated it very 
specifically in the paper. In every system adjustments had to be 
made. The premium bonus system made provision for it by pro- 
viding that if better facilities were given, the rate could be reduced. 
The piece work system also made provision for adjustment, but 
under his system the adjustments were made scientifically, whereas 
in the past they had been made unscientifically and arbitrarily. 

Mr. GERARD SMITH suggested that surely the difficulty of measur- 
ing ““X”’ was greater than the difficulty of measuring the time 
or the improvement on an operation. 
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Mr. Ronap did not think so. The factory accountant was a 

trained man, and already he had to try and measure “ X.” 
Mr. H. S. Locker asked for an explanation of how the factor 
Y ” (machine rate) was arrived at in the case of an erector who 
used only cheap and crude toois, such as spanners, files and scrapers. 
Had one to estimate the space he occupied, or hire tools to him 
at certain prices ? Mr. Locker assumed that ordinarily the machine 
rate was based largely on the capital cost of the machines involved. 
For instance, a shaping machine might be rated at 4s. per hour 
and a high-grade capstan at 5s. per hour. 

Mr. RONALD replied that the tools used by a fitter, assembler 
or plumber would be valued in the same way as a machine would 
be valued and, of course. the hourly value would be much less 
than 3s. 6d. That again was the accountant’s job. 

Mr. L. BARKER asked how Mr. Ronald’s system would be applied 
to the tool room, where the bulk of the work was bench work. He 
gathered that in that case ‘* X ’’ would be a valuation of the normal 
overheads of the shop and there would be applied to the bench 
man, not a machine rate, but some figure which represented a 
compromise, corresponding to the overhead charges. 


Mr. Rona p said he was not in favour of working in a tool room 
on a premium bonus system, one reason being that it was difficult 
to obtain the best results without a very great deal of supervision 
in a tool room if that system were applied there. He believed his 
system would be applicable to the tool room, but it would need 
certain modification in detail. Naturally, the details for any par- 
ticular shop would have to be worked out. Under his system there 
was no guaranteed daily or hourly rate. and that fact might to 
some extent prejudice it, but the difficulty would probably be 
overcome. 

Mr. Cox, referring to overheads, said that apparently Mr. Ronald 
was of opinion that they were constant, but as a rule some over- 
heads were constant per hour (matters such as rent, etc.), whereas 
the others were a constant of output (matters such as inspection). 

Mr. RonaLp replied that am employer could still place a certain 
value upon his machine tool per hour, just as a man could place a 
certain value on his labour per hour. 

Mr. G. PARGETER joined issue with Mr. Ronald on the question 
of training rate fixers specially, and expressed the conviction that 
the best rate fixer was a man who had been brought up on the 
job. Mr. Pattinson when referring to time studies, had said that 
the times were fixed on the assumption that the ideal machines 
were available, and then allowances were made in accordance with 
the machine conditions in each particular shop. If a special rate 
fixing department were created, obviously ideal conditions would 
be assumed there, and it would be troublesome constantly to add 
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or subtract until one arrived at figures applicable to each particular 
shop. A certain time might be ideal in one department, but not 
in another. A rate fixer who had been brought up in his department 
could fix the ideal time for the various jobs carried out in that 
department. With regard to demonstration, he said that whereas 
it was quite possible for a demonstrator to prove that a certain 
job could be carried out in five minutes, it was another matter to 
prove that he could do that job every five minutes throughout the 
day, and it was important, therefore, to make allowances for 
fatigue. Again, a rate fixer was usually a specially selected man, 
and because he could do a job in a given time it did not follow that 
that time was a fair time for a man of average ability. Finally. 
Mr. Pargeter urged that any system adopted should make proper 
provision for negotiation when difficulties arose, because maximum 
output could not be attained unless all suspicion was eliminated. 

Mr. Rona.p said that the scheme as outlined in the paper mule 
provision for negotiation. He had stated in the paper that, should 
a rate be unsatisfactory to an operator, he should have the power 
(not ‘ privilege *’) to call on a demonstrator to prove it, and that 
if the demonstrator should be unable to prove it he should have the 
power to alter it. With regard to demonstration, Mr. Ronald 
recalled that when he was engaged as a demonstrator when a young 
man a machine tool was demonstrated for a period of three days, 
and the quantity produced during that period was the quantity 
which the workman was expected to produce in that time in the 
works. A demonstrator, he said, was a specially skilled man 
inasmuch as he should be able to work a number of different types 
of machine, but he was not a specially. skilled operator of any 
particular type of machine. On the other hand, each workman 
was a specialist on his own particular type of machine, and should 
be able to beat the demonstrator—and very often he did. 

Mr. ParGETER asked if the demonstrator was the rate fixer. 

Mr. Rona.p said that he might be. 

Mr. PARGETER said that if it were laid down that the demon- 
strator must be the rate fixer, he would agree. 

Mr. Ronacp replied that there should be no * must ”’ about it. 
It might suit a factory to employ men as demonstrators and rate 
fixers, which men would combine both duties, or it might suit 
better to employ separate men for these duties. 

Mr. R. BrooMHEaD asked if the system suggested by Mr. Ronald 
had yet been put into practice. 

Mr. Ronap replied that it had not. 

Mr. BroomHeaD, speaking of the present straight piece-work 
system, said he would like to hear definitely, from the people who 
complained about it, what they had found to be wrong with it. 
He belonged to a works which did not complain about it. In some 
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Fig. 1.—Chart comparing hourly earnings and price per piece under Ronald and straight piecework 
systems. Economic cost is., machine hour rate 3s. 6d., time fixed for operation ten minutes, day 
rate Is. 6d., piecework bonus sixty-six and two-thirds per cent. A—line showing normal performance 
on wnicn straignt piecework ,is oased. B—hourly earnings (Ronald system). C—hourly earnings 
(straight piecework). D—economic cost. E—earnings per piece (Ronald system). F—earnings per 
piece (straight piecework), G—effect of Trade Union rule on earnings per piece (ruling out bracketed 
portion.) H-—effect of Trade Union rule on hourly earnings (ruling out bracketed portion). 


(Reproduced from ‘* Machinery.'’) 
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Fig. 2. Chart Showing Hourly Earnings and Price per piece under Straight Piecework, Ronald, Halsey, 
ls. 6d.; Time fixed for operation ten minutes, piecework bonus sixty-s 
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shops there seemed to be lack of confidence between the employers 
and the workers. The latter were “ had ’’ in regard to prices, and 
they would have confidence if it were possible to guarantee for a 
year, or two years, or any other period, the prices fixed by the 
rate fixers for the various jobs. Incidentally, the rate fixers must be 
men who could themselves do the jobs for which they were fixing 
prices, for the workers would accept the prices fixed by such men. 
If the workmen were sure that their prices would not be altered 
they would find means of earning far more than double time. 

Mr. A. Rosperts, discussing disputes, suggested that the best 
method of dealing with them would be for the rate fixer to go into 
the shop and investigate the job himself, and point out, if necessary, 
where a man was wrong. Then, if the rate fixer found that it was 
impossible to do the job in the time allowed, he would naturally 
increase the time allowance or the price accordingly. 


Mr. S. CaRLToN Smita, dealing with the argument put forward 
by some speakers to the effect that, if a man made eight pieces 
instead of six in a given time, he would reap the whole of the benefit 
of his extra output, under the scheme proposed by Mr. Ronald, 
pointed out that the employer benefited also because overhead 
charges were reduced. Because the man increased his output with 
one machine, by one-third, he was turning out the number of parts 
which normally would involve the use of one machine and a third. 
Thus he was saving his employer capital expenditure, the rent of 
floor space, the cost of extra lighting, heating, etc. 

Mr. HALES, proposing a hearty vote of thanks to Mr. Ronald 
for his paper, said that that paper was one of the most constructive 
he had come across on the subject of payment by results. Com- 
menting on the arguments that had arisen with regard to the 
determination of the factor ‘“‘ Y’’ (machine rate), he said that 
Mr. Ronald’s system would operate equally well whatever method 
was used for determining establishment charges. Emphasising the 
importance of proper rate fixing, he suggested that the success of 
the premium bonus system applied by Mr. Pattinson was due 
largely to the quality of the rate fixers. The conditions in Mr. 
Pattinson’s works were nearer the ideal than was the case in the 
majority of shops in the country. In a factory employing a large 
number of men scientific rate fixing could be achieved, but in a 
factory employing about fifty people, and having about half a 
dozen departments, there could not be a rate fixer in each depart- 
ment. It must be remembered that the cost of the rate fixers 
formed part of the on-costs or establishment charges. A rate fixer, 
however, should be a man who could do the job he was fixing rates 
for, whether he had been engaged in the department in which that 
job was being done, or whether he came from another department. 
The alteration of the economic value of a piece. or the alteration 
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of machine-hour rate, should not be an insuperable difficulty pro- 
vided the responsible officials had the confidence of the men and 
would explain to them the reasons for the alterations. Finally, 
Mr. Hales suggested that there was room for further discussions 
concerning payment, and it would be particularly valuable to 
have presented a paper which would explain establishment charges 
and their allocation. 

The vote of thanks was accorded with acclamation, and Mr. 
Ronald briefly responded. 

In response to an invitation to express an opinion on the subject 
dealt with by Mr. Ronald, the following communications have 
been received. 

Mr. H. J. Ottey: The straight line piecework system at present 
in use is the best in my opinion. Mr. Ronald’s excellent scheme 
whereby the operator receives the full benefit of his efforts is built 
on very sound lines, but I think the employer would imagine that 
he is entitled to a further share of the ** extra ”’ effort of the operator, 
over and above the saving in power, light. etc., and, in fact, all 
items included in * overhead ”’ or “ establishment charges ’’ which 
automatically accrue to him. From the questions asked it was 
obvious that overhead charges were not thoroughly understood, and 
[ trust the London Section will include a lecture on this very inter- 
esting subject in its future programme. 


Mr. A. E. Taytor: I am personally convinced that Mr. Ronald’s 
system would not only ensure trouble-free labour negotiations, but 
would also assist materially in solving the ‘ over-production ” 
problem, taking the law—‘‘ the price of his labour to the worker 
should be a constant factor of the cost of the product to the em- 
ployer.”’ The success of other systems depends entirely on the 
personal touch of those in charge. We thus get an identical system 
running smoothly at one place and not at another. 

Mr. A. Roperts: I consider the most simple and straight 
forward system to be the straight piecework system. With regard 
to the high wage, this depends upon the management, not the 
rate fixer. It is the duty of the rate fixer to make up and record 
a time analysis of the particular operation, due consideration being 
given to the class of machine and tools, etc., which are allocated 
to the job. This analysis should include the picking up of the 
piece and placing it in the machine, cutting time, indexing, setting 
and grinding tools, gauging, removing, and an allowance for inci- 
dentals and fatigue. To this should be added the percentage 
allowed by the management. From this we arrive at the piece rate. 
In the event of an operator asking for an investigation into the 
piece rate owing to his not being able to make the job pay, it shall 
be the duty of the rate fixer to look into the job during its operation, 
and he may find that the man is doing something that he should 
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not do, not running correct speeds and feeds, or he may find that 
he has not allowed for some item which was not apparent at the 
time of making the study. In this way things can be settled with 
very little trouble, and a demonstration would be unnecessary. I 
look upon the demonstration as being unnecessary—it only points 
to the fact that someone is being obstinate, and if this is the case 
a demonstration should be carried out by a demonstrator to prove 
the case. 

Mr. H. F. Bonner: I am in favour of a modified form of direct 
piecework on the following lines. Accountant to state economic 
value of product (giving also if possible, value for units), planning 
department to layout and estimate each individual part and fix 
times, checking total (labour and O.H.C.) against accountant’s 
figures. Until the time arrives when employer and employee have 
confidence and trust in each other, I suggest the existing standard 
rate being adhered to. Also to give an additional incentive I would 
grade the men in three classes, say, “‘ A ”’ at ls. 7d., *° B” at Is. 6d., 
“C” at Is. 5d. Class “ B”’ is the average man, the Is. 6d. per 
hour being made up as follows, 45s. 6d. (standard rate) plus 334 per 
cent., plus 10s. for forty-seven hour week. (These figures are for 
illustration). All times to be set to class “‘ B”’ if the men are given 
times (which I favour). If a price this also to be set to B.” “A” 
being a faster man will earn his extra rate, “°C” being a slower 
man but with an incentive will aim to be placed in class ** B.”’ Given 
good rate fixing and no limit to class ** A’ earning, this would in 
my opinion solve one of the oldest difficulties in the engineering 
industry. 

Mr. L. E. Bunnerr: The first purpose before a manufacturer 
is the making of profit. The selection of all his systems of organ- 
isation and management must be based on their efficiency com- 
bined with their economy. Obviousy any system which costs so 
much to adopt that the whole profit of a firm is swallowed up, would 
be rejected. Following this line of argument while searching for the 
best system of payment by results, [ consider that either straight 
line piecework or a premium-bonus system provides the maximum 
advantage with the minimum expenditure. Piecework entails ex- 
penditure to produce extremely accurate rate fixing, but once set, 
the cost of the job is fixed, and labour in estimating and costing 
are at a minimum. On the other hand the premium-bonus system 
allows of less expenditure on rate fixing. The setting of excessive 
standard times does not have so serious an effect as in piecework, 
but the actual cost of each job varies with the skill of the employee 
and his mood day by day, and is therefore costly to record and makes 
accuate estimating extremely difficult. As profitable business is 
only obtainable by providing accurate quotations, I consider that 
the best system is straight line piece work, as estimates are possible 
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which result in factory costs nearer the truth than with any other 
system. (They do not reach the truth for reasons connected with 
the allocation of overheads, which need not be gone into here, and 
which affect all other systems equally). Straight line piecework 
is also, in my opinion, the most acceptable to the employee. Imme- 
diately he is given a job, he can calculate the exact amount of 
money that he will put in his pocket on its completion. His incen- 
tive is definite. Throughout his work he has a definite reward 
before him. In those systems depending upon actual times taken 
(premium bonus), he can never visualise his reward until the job 
is finished and the need of incentive has passed. His incentive is 
elusive. Something may hinder him towards the latter part of his 
job and he may fail to make his time. The truism must, of course, - 
be repeated “ that a time or rate once set must not be altered.” 

Mr. A. PerRY-KEENE: I have now had an opportunity to look 
through Mr. J. Ronald’s paper. I think we have in fact carried 
out most of his theories in practice during the last seven years. 
We have so amalgamated and found accounting, planning and 
demonstrating together with other policies that we appear to have 
covered all the ground set out. Our procedure is thus. (1) The 
economic value, that is the actual amount of money that our great 
pay-master, the general public, pays us for the particular part 
in question is laid down. For instance, if out of a £250 car the 
crankshaft disclosed an economical value of say £4 7s. 6d. we then 
know for exactly what price both so called capital and labour have 
to perform their appropriate duties. (2) Every operation for piece 
part number is laid out on this theory and set out before the work 
is sent into the shops. The whole of the time setting is done through 
actual demonstration. (3) Operators are paid on time allowed, and 
any time saved is paid in full, that is to say, the hundred per cent. 
extra effort produces a double-sized pay packet. (4) In addition 
any operators that maintain an average above hundred per cent. 
over par are paid what is known as a merit bonus, therefore they 
are in fact drawing more than a hundred per cent. of the value of 
the extra energy. (5) A somewhat aggressive accounting system 
shows the resulting efficiency of man and machine whilst the job 
is going on and not long afterwards. The result of the system as 
a whole has been somewhat remarkable as the following statistics, 
taken from the company’s books, will show : 


STATISTICAL FIGURES RELATING TO THE LAST SIX YEARS. 


Increase in turnover ... _ ons His ... 611 per cent. 
Increase in workers’ efficiency and pay ... a a : 
Increase in employees cea én Jak .. 328 

Increase in profit ae ao. at at ... 438 : 
Increase in exports ... see = ... over 500 


Decrease in selling price to the purchaser iw & 
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This scheme shows continually decreasing costs and increasing 
efficiency. It is difficult to state where the end lies, as we con- 
tinually find we can see a better way of doing practically every job. 
Thus we have a scheme that (a) definitely relates the cost of pro- 
duction to the known economic value of the part; (b) pays the 
operator more than a hundred per cent. of additional effort and 
gives the maximum encouragement; («) results in a minimum of 
overall cost ; (d) no guesses, everything demonstrated ; (e) running 
accounts right up to date so that the cost of everything is known 
practically whilst the operation is in progress. The scheme can 
be applied to most manufacturers. For instance in the company’s 
works all machine tools, dies, jigs, tool repairing and up-keep, is 
carried out under exactly the same scheme. The tool makers 
earning large bonuses and the cost of production being extraordin- 
arily small, so much so that the company is making more and 
more within the works and buying less outside. 

Mr. N. GerarD SmitH: In the present state of development 
I prefer straight piece rates with the guaranteed weekly wage. 
According to the individual shop I would like this to develop more 
and more on group lines, so that payment would finally be made 
to the shop on the finished product rather than the individual 
parts and operations thereon. By this method there is a possibility 
of encouraging the co-operation between men in the shop and of 
reducing the clerical and control overheads to the minimum. As 
the co-operative spirit gradually progressed, the method of payment 
by results might evolve into payment upon the state of the business, 
in fact, into co-partnership. All the difficulties of co-partnership 
are psychological, and it is the natural method of payment in the 
ideal society. Any method offering facilities for individual greedi- 
ness, as for instance commission on sales, brings in its train diffi- 
culties which were not present before, and so tends to break up the 
family or team spirit. Admittedly, at the moment, the individual 
payment is the paying proposition in the majority of cases, but 
this will be less so as time goes on. To offer part of the time saved 
and not the whole will always cause dissatisfaction. 

Mr. W. Puckry: Simplicity is the keynote of design, and this 
applies to the designing of a rate-fixing system equally as well as 
to a piece of mechanism. For this reason I prefer a straight piece- 
work bonus system on a time basis with a guaranteed minimum 
hourly rate. In other words, if an operator is allowed one and a 
half hours in which to do a job and does it in one hour at an hourly 
rate of ls., he is paid ls. 6d., or at the rate of time and one half. 
This system has, in my opinion, the following advantages. It is 
exceedingly simple to understand from the operator’s point of view 
and easy to operate from the clerical point of view. It spurs the 
operator on, for the reason that the time allowance for the job is 
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shown at a minimum. In the Halsey system where the operator 
shares, say, fifty-fifty with the employer on any savings, the latter 
has to give to receive. In other words he has to make the time 
allowance greater to ensure that when his (the employer's) share 
is deducted the man is still cpable of earning his time and one third 
which is usually regarded as a reasonable minimum bonus. The 
time allowance is therefore increased to provide for this, and the 
effect is to give the man a false impression of the amount of time 
he has on the job. It is beneficial to the employer because giving a 
greater stimulus to the worker than other systems he produces more 
work in a given time, and thus enables the employer to use less 
equipment for a given output with a corresponding reduction in 
overhead charges. An argument put forward against this is that 
as the operator works harder his machine absorbs more power, etc. 
depreciates more quickly, and thus should have a greater machine 
hour rate charged against it. In reply to this I would state that a 
very considerable proportion of the time saved by a good operator 
is lost motion and setting time, and is not machine cutting time at 
all. Also, it will invariably be found that a good operator is prouder 
of and takes more care of his machine than an inefficient one. Last 
but not least, it encourages accurate rate fixing. While the rate 
fixer cannot guarantee that different operators wil] make the same 
amount of bonus on a job he does know that when all operators 
make over double time on a certain operation, there is something 
wrong with the time set, and as this time is reflected directly against 
him he usually examines the job very thoroughly before setting a 
time. 

Mr. E. J. H. Jones: The best system of payment by results 
is, in my opinion, not among those which were very ably expounded 
at our recent lecture, because each and all of these systems are so 
open to abuse that two men putting forth equal effort are—through 
accident, rate fixers’ error, favouritism, etc.—unable to obtain an 
equal share of the benefits to be derived. A system which is obvi- 
ously unfair between individuals cannot, I feel, be one that this 
Institution would recommend for adoption, and I earnestly suggest 
that whilst the systems recently discussed have served industry 
well in the past, we should look for some scheme more equitable. 
Very briefly, and as a basis for discussion, I would put forward the 
following as being a thought around which could be built a just 
scheme worthy of this Institution. Assume district rate 1s. 2d. per 
hour. An employer would then guarantee the whole of his employ- 
ees say Is. 10d. per hour, providing that work was performed in 
a certain specified time, which time could be fixed by the same 
method as might be employed under any other system. The 
employees could then be batched in sections, and the section per- 
forming the work in the specified time receives 1s. 10d. per hour. 
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The man who earned ninety-five per cent. and the man who earned 
a hundred and five per cent. in this section would receive the same 
amount. Extra payment might then be given to each man in the 
section for every one per cent. the section was over the hundred 
per cent. The reverse would be the case should the section fall 
collectively below hundred per cent. This means a man who was 
not earning his hundred per cent. would be assisted by the super- 
vision and his workmates in any and every way to get up to the 
hundred per cent. or over. Many details in connection with the 
above worth discussing immediately come to the mind. Should, 
however, the Institution adopt one of what I call the “ unfair ”’ 
systems as being the best that can be formulated at the moment, I 
am of the opinion that we should qualify our findings by openly 
admitting the faults which exist. 

Mr. H. E. WeatHERLEY : I consider the best system of payment 
by results for engineering to be the straight piecework system, 
arrived at in minutes, and not in pence, such time to be based on 
a time study, known facts, and the addition of a demonstration, 
for confirmation. As this is practicable only for productive labour 
and, as some incentive is required for non-productive labour, some 
bonus scheme, which I suggest might be based upon the average 
bonus earned by productive labour, should be instituted. My 
comment on Mr. Ronald’s formula is that it is an excellent one for 
the cost office, but should on no account be used outside as, apart 
from the amount per piece, it does not in any way concern the 
operator. 
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Notes by S. Carlton Smith, M.I.P.E., on Mr. 
Ronald’s Plan.* 


Under the Ronald system, an employer says in effect to his 
employees, “I will pay you not only all you earn by doing a 
more-than-average amount of work, but also all you save me by 
it, but in fairness, if I do this, I must deduct what I lose by 
less-than-average amount of work.” 

A less-than-average worker’s objection might be that he could 
not afford to pay back what he has not earned and that, after 
all, he has got to live. Trade unions also insist that the inefficient 
worker shall be paid the full day rate if he cannot earn bonus. 

It might be supposed, under any system, without giving the 
matter thought, that if a worker does three-quarters of what is 
expected of him, that his true earnings would be three-quarters 
of the standard wage, and that the employer’s profit would be 
three-quarters of the standard profit. The Ronald system reveals, 
however, the startling truth in this respect and shows that the 
workers’ true earnings for three-quarters of the proper amount of 
work might only be one-quarter of the standard wage, and the 
employer might lose seven or eight times the amount of his normal 
profit, for the worker is not only wasting part of his own time, but 
also part of the light, power, heat, rent, rates, managerial. adminis- 
trative, and sales expenditure, on which there is no return. Under 
the straight piece-work system, the efficient worker pays directly 
for the inefficient, and under any scheme, somebody has got to 
pay—either his mates, his employer, the customer or the rate 
payers, and generally all of them. 

Conversely, the Ronald system reveals the increasing gains of 
greater efficiency. A worker who could do twice as much as ex- 
pected could earn not only twice as much, but even three times 
as much for double the work, because he is using no more light, 
heat, rent, or rates. 

Now, as to the practical application of the Ronald system, for 
the sake of simplicity, we must take three definite stages of efficiency: 
(1) Below normal; (2) normal; (3) above normal. At the first 
stage, the system could be introduced to attain or restore efficiency, 
but it would be difficult to pay out on it, for both the inefficient 
worker and his union would be loath to his paying back what he 
had not earned, nor rest content if it were deducted from his wage. 
At the second stage there would be nothing extra for the employer 
to pay out, as the scheme only rewards super-normal efficiency 
or effort. At the third stage, the scheme could be fully applied, 
except that so long as inefficiency remained, the cost of it would 
have to be deducted from the extra payments for efficiency. Also, 





* Contributed to ‘‘Machinery,” 5:2:31. 
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if it be still admitted that the inefficient worker must be paid full 
day-rate if he does not earn bonus, the scale of extra payments 
for increased efficiency can only be raised above other methods 
of payment up to the Ronald system by instalments (as efficiency 
increases). 

It would appear that the Ronald system in its full purity could 
be reached only under ideal conditions. Certain reserves would 
have to be made in practice to meet the usual contingencies, and 
above all competition, because there might be no way left of re- 
ducing a price in competition, except by cutting the profit, which 
an employer is frequently willing or compelled to do, but which 
the workers might be less inclined to do, being less in touch with 
the necessity. Finally, since the Ronald system is based on a 
bargain between employer and employee, in the application of the 
system an employer would put it this way to the employee, “I 
can pay— 

4d. each for this part for 4 an hour 

5d. a ” 5 a” 

6d. . “ 6 “ 
and although I can never pay more than 4d. each for four an hour, 
in fact, if you were a slacker, I could only afford to pay 3d. each 
for three an hour yet, if I find you are doing five and six an hour, 
I shall be able to give you— 
’ 53d. each for 5 an hour 

63d. ze 6 € 

in fact, the more you find you can do, the more I can afford to pay 
you for each piece.”’ 
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Notes by O. Carlton Smith, M.A., F.I.S.A., 
M.I.P.E., on Mr. Ronald’s Plan.* 


The principle of the system is based on the fact that in the cost 
of the employer of a given operation there are, in addition to the 
known costs of material and its handling charge, two other items, 
the wage cost and the oncost (for factory, administrative, and 
selling expenses). The latter—oncost—varies according to the 
time taken on the operation, increasing proportionally with the 
time taken. In order that the cost per operation to the employer 
may be constant, the wages per piece must increase when the 
oncost decreases, and vice versa. That is, if the man reduces the 
oncost per piece by his extra effort, he will get the whole benefit 
of the saving in oncost. If he increases the oncost per piece by 
less than average performance, he will get less per piece than the 
rate fixed for average performance, by the amount of the increase 
in oncost per piece. This constant cost of an operation (apart from 
the material involved) formed of wages and oncost is called the 
economic cost of the piece. Its value is fixed by accurate time 
fixing for the normal (hundred per cent.) performance at standard 
wage rate plus piece work bonus allowance. To this is then added 
the oncost for the time taken for the operation under normal 
performance. This gives the economic cost. For example : 





s. d. 
Rate fixing gives for an osgipeneg ten 
minutes at ls. 6d. ave = 0 3 
Sixty-six and two-thirds per mb. olen 
ance for piecework bonus on - = 0 2 
0 5 
Machine hour rate, ony: 3s. 6d. hour for 
ten minutes : = 0 7 
Economic cost of operation dee - = I @ 
If four pieces only in an hour are produced : 
Economic cost of four pieces... . = £ 0 
Machine hour rate for one hour... = 3 6 
. Man’s rate per hour one ove - = 0 6 
and = = piece = 0 ld 





* Contributed to ‘“‘ Machinery.” 5-2-31. 
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If eight pieces in an hour are produced : 


Economic cost of eight pieces... we oe a 
Machine hour rate for one hour... w = SG 

.. Man’s rate per hour 7 ots wo. = € © 
and = piece ; = 0 6} 


The essence of the system is in effect that the employer says 
to employee, “‘ Every operation you carry out, or piece you turn 
out, costs me not only your wages, but also an oncost for all factory 
administration and selling expenses. This oncost will be reduced 
per piece the quicker you turn them out. What you save me in 
oncost, I will give you. If you cost me extra in oncost by being 
slow, you will have to make this up by a lower price per piece. I 
will give you the economic cost of the piece (which is the normal 
piece rate and the oncost for normal performance based on accurate 
rate fixing) less the actual oncost according to the time you do the 
piece in, which represents the cost to me of your hiring the machine 
to do the work. You will thus get more than the straight piecework 
rate per piece for more than average performance, but less than 
straight piecework rate per piece for less than average performance. 

** My oncost will vary from period to period, and that will be 
the only reason for changing the basis of rates for the same opera- 
tion performed under the same conditions. Such a fluctuation 
will depend solely on accountants’ results for overhead expenditure 
over a period of time (which could be submitted to the works’ 
representative if agreed to by the directors), and would only take 
place at definite intervals of time.” 

The equations illustrating the principle are as follows. Let 

E = Economic cost of piece or operation. 
Oncost rate per hour. 
Number of pieces produced. 
Number of hours spent by. operator in producing 
them. 


a a) 
 - 


NE — OT 
Then operator’s hour rate ———_—_—— 
T 
N 
= EF x —--0O 
T 


i.e., the operator is paid the whole of the economic cost of the 
number produced less the oncost. 
OT 
Operator’s piece rate E — —— 
N 


O N 
or E 1 — 
E i 
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i.e., the greater the number of pieces produced in an hour, the 
more nearly does the operator’s rate per piece approach the eco- 
nomic cost. It may also be seen from the equations that if the 
number produced per hour is less than the ratio of the oncost rate 
per hour to the economic cost of the piece, the operator’s wage 
would become zero. In this case the economic cost becomes less 
than the oncost or hire of machine. Before this happens, however, 
in itself not likely, the trade union rule of minimum day rate would 
operate. The existence of this rule of minimum day rate means 
that in order that the employer shall not be penalised, either some 
modification of the Ronald system must be introduced, making it 
approximate more nearly to the straight piecework system, or else 
a system of debts must be introduced and/or the piece operator 
who comes on to daywork too often must be transferred to other 
work or discharged. 

The accompanying chart, Fig. 1, shows in graphical form the 
hourly earnings and piece rates for a standard operation under 
the Ronald system as compared with the straight piecework system. 
The day rate has been, for example, taken at 1s. 6d. per hour, and 
a piecework bonus of sixty-six and two-thirds per cent. allowed on 
times worked out by the rate fixer. The machine hour rate has 
been taken as 3s. 6d. an hour, and normal performance as six pieces 
per hour. The curves for the two systems cross on the ordinate 
representing the normal performance. On the right-hand side of 
this ordinate the length of the intercept between the two curves 
for hourly earnings represents the gain to the employer per hour 
(in saving of oncost) on the straight piecework system. On the 
left-hand side, the length of the intercept represents the loss to the 
employer, on the straight piecework system, corresponding to the 
number of pieces per hour represented by the ordinate chosen. 

Thus, if seven pieces per hour be produced, the gain to employer 
is represented by KL = 3s. 6d. — 2s. 1ld. = 7d. per hour. If 
five pieces per hour be produced, the loss to employer per hour 
is represented by MN = 2s. ld. — ls. 6d. = 7d. per hour. 


Form of Curves on the Diagram Illustrating the Ronald 
System. 


Hourly Rate—This is a straight line whose slope is equal to the 
economic cost, passing through the zero horizontal or abscissa at 
the point where the number of pieces produced per hour x the 
economic cost = the machine hour rate. 

Piece Earning Rate.—This is a rectangular hyperbola, whose axes 
are the zero vertical (or ordinate) and the horizontal (or abscissa) 
whose equation is y — #, and the equation to the hyperbola is 
xy = — R. 

One effect of the hourly rate curve (on the Ronald system) having 
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a slope of ‘“ E”’ (the economic cost, which itself equals the wage 
and oncost) is that the curve will be steeper for machining opera- 
tions than for assembly or other operations not involving a machine, 
and consequently bearing a lower oncost charge. The result will 
be that the reward for a given ratio of increase of number of pieces 
done in a certain time will be greater in machining operations than 
in others. As there is, usually, less chance for a machinist to speed 
up than for, say, a fitter, this effect is an advantage, as compen- 
sating what might otherwise appear to the operators an injustice, 
viz., that one man has the chance of making much more piecework 
than the other. That is, it has a tendency towards equalising the 
incentive for greater effort. 


A few words should perhaps be added to meet the criticism that 
has been advanced that where so much has been contributed by 
the brains of management in the facilities supplied to the operator, 
it is not just to the management to give to the operator the whole 
of the saving effected, due to his extra dexterity or output of energy. 
It is to be remembered that the reward for labour is wages and if, 
simply by increased effort of the operator alone, without any con- 
tribution by the management, a saving in cost has been effected, it 
is fair that the whole of that saving should go to the operator. The 
reward for the management staff is their salaries, and as these in- 
crease for improved service the total oncost increases, and unless 
at the same time more hours are worked by the operators in a given 
period, the machine hour rate will increase, and automatically 
reduce the increase to the operator. The reward to capital invested 
is in the extra profit made due to the greater output. 


It must be borne in mind that so long as the performance is such 
that a piecework bonus would be made on the straight piecework 
system, the substitution of the Ronald system would not entail 
any more total wages payable by the employer above those payable 
on the straight piecework system, unless the introduction of the 
system caused a sum total of greater effort on the part of the men, 
and even then the extra paid to the men would be no more than 
the saving in oncost effected by that extra effort alone. 

Another criticism advanced is against the principle assumed that 
the oncost is proportional to the time taken for any given piece 
of work, but this is a safe assumption provided the conditions of 
working are approximately the same. It is true that if a portion 
of the factory became idle, for example, the principle would not 
hold, but under this condition any other methods of apportioning 
overhead would also break down, and similarly with the intro- 
duction of overtime or nightshift. The method of apportioning 
oncost is largely arbitrary. Oncost is proportional to many factors, 
but time is certainly one of these factors. 

The chart, Fig. 2, gives a striking comparison of the hourly 
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earnings and earnings per piece with straight piecework, and under 
the Ronald, Halsey, Rowan, and Bedeaux systems. It will be 
noted that the lines showing the Rowan, Halsey, straight piecework, 
and Ronald systems all cross the normal performance line at a 
common point, namely, sixty-six and two-thirds per cent, bonus 
on the day-work rate. This has been done for the purpose of a 
direct comparison, although on any of these systems the amount 
of bonus for normal performance above the day-work rate may 
be any given amount, as determined by the management. With 
regard to the line for the Bedeaux system, as this system is based 
on day-work rate for normal performance, bonus starts only from 
the point of intersection of day-work rate and normal performance. 
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PAYMENT BY RESULTS. 


Paper presented to the Institution, Glasgow 
Section, by L. Clayton, MI.P.E. 


N dealing with the subject of payment by results, it early 
becomes apparent that it is far from being a purely technical 
subject, and is likely, unless one is careful, to lead to a dis- 

cussion on ethics and economics. I am going to preface my remarks, 
therefore, with the statement that we, as production engineers, 
should not be interested in the payment side—that we should not 
be asked to take an interest in that side. We should be interested 
only in results. Our interest in payment should be at most cold, 
scientific, academic, detached. To the engineer, payment is inter- 
esting only as far as it is a factor of production. The payment 
side of the question at issue is not the important one. Our business 
as engineers is to discover the best way to set any given job, and 
the best way is the way which absorbs least of human time. The 
engineer, in consort with the scientist and research worker, is 
constantly striving in the hope of one day entirely eliminating the 
necessity for any human labour whatever, so far as the ordinary 
monotonous tasks are concerned. When this is accomplished the 
engineer will have been completely successful. 

It may be objected that the entire elimination of the mass of 
the human factor from productive effort would precipitate a social 
crisis. That is true. It would, but this condition, while probably 
inevitable, will arrive but slowly. At the same time, it will not 
do to regard this desirable, or undesirable, condition of things, 
according to one’s point of view, as being wons ahead of us. ‘Fifty 
years hence the world will be scarcely recognisable to the eyes of 
to-day, largely owing to the work of the engineer, and still further, 
largely owing to the work of the production engineer. In these 
circumstances, towards which I may say we are galloping, the 
little question of payment will settle itself. 

I have said that payment interests the engineer purely in the 
abstract, and as a factor in production. In the old days, when 
life was simpler, to get a thing done was purely a question of find- 
ing someone to do it and bargaining as to the amount to be paid 
for doing it. There was no question of the workman’s ability, 
because little or none was demanded, and getting the job done 
was entirely a question of payment. Later, there arose a limited 
demand for work of a more complicated nature. The trades sprang 
or, rather grew, up. Here again, the question of payment was the 
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keystone of the entire edifice. In this second case however, the 
skill of the workman was an important factor. Management 
supplied little beyond the raw materials and the machine tools of 
the time. The latter were rudimentary, and the method of their 
application was left entirely in the hands of the workmen them- 
selves. Further mechanical progress was made, but the prime 
factor still remained, the worker and the pay, and to-day, in an 
effort to inveigle or cajole the worker into producing more, the 
twenty odd systems of paying for work done which it is now our 
business to touch upon, have been devised. 

I ought, perhaps, to make it clear now that, save in two cases, I 
regard the existence of these systems as a matter for regret, and 
believe that modern organisation for production will ultimately 
render them superfluous. 


The first system of payment to note is time or day work. This 
exists in fifty per cent. of the engineering establishments in Glasgow, 
the United Kingdom, the U.S.A., and probably the world over. It 
is generally regarded as being very inefficient, and authorities seem 
agreed that workmen are seldom more than fifty per cent. efficient 
when so eniployed. I propose to return to this later. 


It might be opportune to mention now a system of day or time 
work in which, instead of a standard rate for a given class or trade, 
every worker is remunerated by an hourly rate, which varies with 
his productive ability as recorded by graph or other form of record, 
posted daily. This system is known as the multiple time rate 
plan. It can obviously only be used in small establishments because 
of the multiplicity of rates, the close supervision required, and 
the need for graphic or other records to enable the management 
to keep track of the slow or borderline workers. An American 
authority says, with reference to this system, that it can be very 
successful when properly supported. I would ask you to note that. 

The second system to be noted is known as the straight piece 
work plan and is, so far as I know, unknown in engineering in 
Great Britain. The important feature of this system is that the 
worker gets what he earns, be it much or little. The system is 
very fair to all parties, provided management is equipped with 
engineers who understand how to set times for jobs. Provided this 
is the case, management is in a position to say to the workers, we 
will fix piece work prices such as will enable a good worker to earn 
so much, and these rates will not be altered without just cause, 
such as alteration in method of performing the task. This method 
of payment by results is simple and easy to understand. 

In Great Britain we employ a very inferior form of the last men- 
tioned system, in which a day wage is guaranteed to the worker 
whether he earns it or not. Probably, management had this system 
thrust upon them by the Trade Unions. The Unions, in turn, 
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probably demanded the proviso owing to the cutting of piece work 
rates. It may be asked, “Why did management resort to rate 
cutting?’ The answer is that engineers, predecessors of the pro- 
duction engineer, knew so little about one of the most important 
facets of their job, namely, how long to allow for a particular task, 
that managements were given wrong times and set wrong prices, 
and so were paying more money for less work than was the case under 
day work. 

As long ago as 1876 cotton spinners in Oldham were using what 
they called a speed list, which was nothing more or less than a 
piece work price list. It is recorded that for a time the system was 
very successful. Unfortunately, the practice of cutting rates became 
general in England before the more dependable task was made 
possible by the introduction of time study, and labour became 
bitter upon the subject of payment by results. I merely mention 
the Oldham experiment, which is dealt with by Mr. Arthur Shadwell 
in a 1902 issue of ndustrial Efficiency, to show that but for ineffi- 
cient executive engineers, Great Britain would not have had to 
suffer that awful brake upon production, the guaranteed day rate. 

We come now to the Rowan premium bonus system. This, while 
not the oldest, is probably the best known, of this type of scheme 
in Great Britain. It was devised by James Rowan, of David 
Rowan and Company, Glasgow, in the year 1898. Those wishing 
to make an exhaustive study of the system, should read Sir William 
Thomson’s book ‘‘ The Rowan Premium Bonus System of Payment 
by Results,” published by McCorqudale and Co., Ltd., Glasgow. 
The Rowan is a variable sharing plan. Under it, a more or less 
accurate estimate of the time required to do a job is made. Ifa 
man performs his task in less than standard time—and standard 
time is by no means bound to be the estimated time already spoken 
of—the time saved is divided between him and his employer. The 
proportion of time saved which goes to the employee is variable 
and decreases as time saved increases. There comes a point when 
the workman’s share ceases to increase at all. The workman’s 
share starts to decrease at about fifty per cent. over time rate, so 
he takes care never to pass this. The worker’s share does not 
cease to increase entirely until he is two hundred per cent. efficient. 
Think of it, gentlemen, two hundred per cent. efficient ! Compared 
with standard time. Nevertheless, it is usual for workmen not to 
go beyond the fifty per cent. line under this system. Apprentices 
are allowed twenty-five per cent. more time than journeymen under 
the Rowan plan. 

The Halsey premium system was developed in Canada by Mr. 
F. A. Halsey, in the year 1888, and is one of the oldest of these 
payment systems. Standard time under this system is decided by 
observation on production, these observations sometimes covering 
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very extended periods. The premium paid under this system 
varies according to the ideas on the subject of the particular firm 
operating it, but is usually fifty per cent. The amount allocated 
to the workmen does not, as in the Rowan plan, grow less as the 
time saved increases. This feature has caused the system to be 
quite favourably regarded by employees. The system is also known 
as the Towne Halsey plan, and has found much favour in America. 
Its inventor was presented with a gold medal in 1923 by the 
American Society of Mechanical Engineers. It is interesting to 
note that in Mr. Halsey’s opinion, a comparatively small premium 
is sufficient to evoke a worker’s best efforts, provided that the work 
is not too tiring, and there is an assurance against rate cutting. 

The Weir system is identical in every way with the Halsey 
system where it adheres to the original specification as introduced 
by Messrs. Weir, of Cathcart, in the year 1898. The Weir system 
operates on a fifty-fifty basis as to division of time saved between 
employer and employee. 


The Towne gain sharing plan was evolved in 1886 by Mr. H. R. 
Towne, of the Yale and Towne Manufacturing Company, and is 
something of a profit-sharing plan. A portion of the firm’s profits 
were ear-marked for distribution amongst the workpeople, but 
since the share-out was only an annual one, you will readily see 
its weakness as an incentive. Ten to fifteen per cent. of the fund 
goes to the foreman. 

The Taylor differential or multiple piece rate plan has never, to 
my knowledge, been used in engineering in the United Kingdom, 
and has never, I think, attained any popularity in the U.S.A., which 
is the land of its birth. This system, while it cannot be omitted 
from any catalogue of piecework payment by results system, can 
be dismissed very briefly. It was originated about 1880, and its 
chief point is that it had two piece work rates or prices for the same 
job or task. If the task was performed in standard time, the worker 
was generously rewarded by the higher rate, but if he failed—even 
if he only just failed—his loss was severe, as he was remunerated 
at the lower rate. For instance, if an employee did hundred and 
two per cent. of a task one day, and ninety-eight per cent. another, 
he might receive twice as much for the first as for the second day. 
One can imagine that the temptation to resort to fraud in order 
to avoid losing the higher pay so nearly earned, must have been 
almost overwhelming. Other systems to be noted endeavoured to 
avoid or mitigate this hardship. 

The Baum multiple premium rate plan is complex and provides 
from two to four steps as against Taylor’s one step. It is the 
invention of Mr. William Baum, who introduced it into the factory 
of the Hole-proof Hosiery Company, Milwaukee, in 1919. The 
scheme has several premiums shared like the Halsey premium. 


391 











THE INSTITUTION OF PRODUCTION ENGINEERS 


These sharings differ in value, and the worker comes under one or 
the other at differing degrees of productivity. The scheme is, as 
I have said, complex to operate, with much clerical work. 

The Gantt task and bonus plan. This, which is really a system 
of management and not merely a piece work system, was devised 
by Mr. H. L. Gantt, in 1901, at the Bethleham Steel Works. Mr. 
Gantt was a contemporary of Mr. F. Taylor, in whose schemes and 
principles, he was a firm believer. Under this system the worker 
receives a bonus for accomplishing his task in standard time. The 
bonus, which varies according to the type of work concerned, 
ranges from twenty to seventy per cent. Thirty-five per cent. was 
prescribed for general machine shop work. Under this system 
great pains are taken by the management to remove all causes of 
delay in production, and much charting of workers’ efficiency was 
done, notably the Man Record Chart, with employees’ names and, 
to the right, a square for each day. When the task was performed 
in the standard time, or less, the square was filled in in black. If 
standard time was exceeded, the square was filled in in red. These 
charts were posted for all to see. A bonus was paid to foremen, 
and on an occasion when all his workmen had performed the task 
in standard time, the foremen received an extra bonus. 


The Gantt system might be listed alongside the Bedaux or Haynes 
Manit systems, to which it is akin. Mr. Charles Lytle in his book 
“Wage Inctntive Methods ”’ states that in his last years, Mr. Gantt 
spent his whole effort in arousing management rather than employ- 
ees, because he felt there was so much improvement necessary on 
the part of the management before employees could be expected 
further to increase production. 

The Diemer premium bonus with guaranteed day wage. This 
plan is also built upon a comprehensive system of scientific manage- 
ment. Its inyentor, Mr. Hugo Diemer, an American, in the pages 
of his work “‘ Wages Plans that Reduce Costs’ explains how to 
conduct time studies, also motion and fatigue studies; how to 
exercise proper executive control; how to promote co-operation 
among employees ; how to assign just the right amount of work 
to a man; how to lower maintenance and repair costs; how to 
build up the working spirit of an organisation. All this, mark 
you, is part of a book entitled ‘‘ Wage Payment Plans to Reduce 
Costs.”” I would say that by the time all the foregoing have been 
introduced, any particular wage plan would prove quite good. 
Under the Diemer scheme, standard time is carefully set by means 
of time and motion study. If the worker performs the tasks—which 
is not easy—in standard time, he receives a bonus, but in addition 
he is offered a fifty per cent. of all time saved from standard on- 
wards. Few employees, however, care to exert themselves after 
the bonus at high task has been secured. 
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This is one of the systems I would like you to take particular 
note of, as although it is known as a premium bonus system, the 
premium bonus is but a detail. The real scheme in this, as in other 
schemes, to be noted, being a complete re-organisation of the works. 

The Bedaux point system. This plan was first brought to public 
notice in 1916 by its inventor, Mr. Chas. E. Bedaux. It is a scheme 
with high task or standard time for a job, with a constant sharing 
plan from high task onwards. This scheme is not popular with 
workmen, as it produces a lower wage than practically any other 
system. Its chief merit is that it is a system of management or 
organisation, and keeps the worker under close survey all the time. 
The standard of time for a given task is expressed in “ B’s.” This 
“ B,” which is an abbreviation of the word Bedaux, is a space of 
time less than a minute, or the amount of work which should be 
produced in a minute. The minute of sixty seconds contains 
the “ B”’ plus the non-productive part of the minute. ‘“ B” plus 
relaxation allowance equals one minute. To produce sixty “ B’s ” 
of work in one hour, is standard time. Eighty ‘“‘ B’s”’ in sixty 
minutes is aimed at. The number of “ B’s”’ produced each day 
by each man or machine is charted daily alongside the number 
of ‘‘ B’s”’ standard. Supervision can at once disclose who is and 
who is not efficient. A further report is made to enable superin- 
tendents to compare efficiency of foremen, and another is made 
for the manager to enable him to compare efficiencies of superin- 
tendents. These reports translate production into money so that 
the inefficient may be shown where they might have saved money. 
Under this scheme, as planned, these reports are made to include 
overhead costs. Any concern designing to adopt the Bedaux 
system would require to take it “‘ lock, stock, and barrel ”’ so to 
speak, as one of its chief merits is close control exercised through 
its interacting devices. Its chief defect, in the eyes of most manage- 
ments, is that it takes about six times as much clerical labour as 
any other system to operate it. From the employees’ point of view 
it limits earning to a maximum of thirty per cent. over the time wage. 
I have mentioned the records drawn up for the benefit of the exe- 
cutive staff. The daily chart giving production for each man 
against standard, is posted up, and it is claimed that healthy rivalry 
is thus stimulated. Under this scheme every minute must be 
accounted for, each man either earning or being allowed “‘ B’s ”’ for 
every minute from entering to leaving the works. The system is 
also applied to office workers. In regard to this scheme, one large 
user in America says that as the result of an entirely new time 
study of all jobs, and a thorough revision of all piece work rates, in 
short, a thorough clean up, he considered that any payment system 
would have been successful. 

The Haynes Manit system. This is a very new plan, and was 
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first described by its designer, Mr. H. H. Haynes, in 1924. An 
improved plan was put into operation in 1928 by the Haynes Cor- 
poration. This system resembles the Bedaux system in that it 
regards a minute as a fixed measure of time, and a Manit as the 
amount of work that can be done in that minute (after making 
necessary allowances) without injury to the health of the worker. 
For seventy-five manits per hour of sixty minutes the worker 
receives a bonus of twenty-five per cent. 


Ficker time base plan. Devised by Mr. N. T. Ficker, this scheme 
is like the Halsey plan, with a further factor in which a machine 
rate is involved. This machine hour rate we are all acquainted 
with, and it is multiplied by time saved, the worker getting half 
of the result. The whole system is complex, and the workers’ 
earnings become involved with overhead. The Ficker rate system 
also makes use of the machine hour rate, but both this and the 
Ficker time rate plan are criticised by Mr. Charles W. Lytle in 
“Wage Incentive Methods’ as being good examples of how not 
to do it. 

Barth variable sharing plan. Carl G. Barth, a mathematician 
and an associate of Mr. Taylor, designed a wage plan in which he 
multiplied hours standard by hours actual, and took the square 
root of the product, multiplying the result by the rate per hour. 
This system is meant for shops that have not adopted proper 
methods of time study. The plan is regarded as a good one to use 
when dealing with people new to a job. Tables are used to show 
earnings under this plan. 

The Emmerson efficiency bonus plan. This plan, devised in 
1924 by Mr. Harrington Emmerson, is founded upon time study. 
From a few studies many standard times are drawn up, using the 
method of estimation. Time wages are guaranteed, and employees 
receive full pay at the hourly rate for all time saved. 

The Wennerland plan, devised by Mr. E. K. Wennerland, of 
the General Motor Company, gives a twenty per cent. bonus on 
attainment of task in standard time. This task is not made easy 
to perform. It is generally regarded, however, as being superior 
to the Emmerson plan, and is largely used as a system to apply 
to a group of men operating as such, and not as single individuals. 
It is interesting to note that an American factory employing 1,200 
men has ten time study men which it uses in connection with the 
Wennerland plan. One weakness of this and many other plans 
is that it is too complicated for the average workman to understand. 

The Bidgelow, Aitkinson and Knoeppel plans are all variations 
of the Emmerson plan. 

The Parkhurst scheme embodies what is called a differential 
bonus. Work is classed under fifteen different heads with a schedule 
of bonuses for each plan, but it certainly is very elaborate. Time- 
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keepers are supplied with slide rules, and an elaborate chart is used 
to calculate efficiencies. 

In addition to the schemes mentioned there are the Sherman 
system, the Packard Motor group system, the Hudson Motor 
Company group system, and the Westinghouse Electric plan. So 
you see that a considerable number of organisers have for many 
years been trying to evolve a system of tickling the worker into 
producing more. 

The twenty-seven systems which have been noted, and more or 
less commented upon, have all been loudly advocated and have 
been, or are being, used in the serious belief that thereby production 
is being increased. Some of these systems are really very elaborate 
systems of scientific management. It is difficult to understand why 
they are regarded primarily as payment systems. Others are 
obviously the work of office men not in touch with practicalities. 

In the latest work upon the subject, written in 1929, the author, 
Mr. Chas. Lytle, M.E., Director of Industrial Co-operation at the 
University of New York, Member of the American Society of 
Mechanical Engineers, and one of the leading authorities on the 
subject, says, ‘An incentive should not be expected to stand 
alone. Broadly speaking, good management is in itself an in- 
centive, and without it no special incentive can be made worth 
while.” He continues : ‘‘ We know we should not use a production 
incentive combined with poor job standardisation, because employ- 
ees will run away with earnings. After an incentive is installed 
the daily planning of work is equally important to its success.” 
He goes on: “ Recognising the incentive as only one mechanism 
of management and not counting the co-ordinating function of 
higher administration, the following are the other twelve mechan- 
isms of management used in the most successful plants : 

(1). Budgetary control—planning of financial allocation is vital 
to the realisation of right profits ; 

(2). Market analysis—balances sales possibilities with pro- 
duction capacities, and regulates production schedules 
together with employment ; 

(3). Quality control—sets and enforces production standards, 
and draws up specifications for the purchase of supplies ; 

(4). Stores control—decreases inventory, decreases time of 
material turnover, and prevents delays ; 

(5). Maintenance of plant and equipment—prevents delays and 
unnecessary depreciation ; 

(6). Process and operation analysis (job standardisation)—<deter- 
mines the best equipment, routing, tools and methods, 
sets proper tasks and rates giving a fair and enduring 
basis for wages ; 

(7). Planning and scheduling—obviates idleness of men and 
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machines, and makes possible the keeping of delivery 
dates or promises ; 

(8). Production control—carrying out of work according to 
number seven, and should secure from eighty-five to 
ninety per cent. of expectations ; 

(9). Provide for financial and non-financial stimulation, also for 
promotion—they reduce labour costs of production, and 
steady as well as increase the amount of production ; 

(10). Labour control—secures the proper individual for each job 
and promotes dependable employee co-operation ; 

(11). Standard costs—permits the setting of profitable selling 
prices, and assists in exposing many wastes ; 

(12). Research and design—furnishes basis facts, eliminates guess 
work, and keeps executives abreast of important develop- 
ments outside of their own plants. 


“* By no means consider the incentive as a cure-all, it is not even 
a primary cure for industrial ills, but a phase of control effective 
only after such primary measures as correct processing, improved 
layout, job-standardisation, and just rate setting have been thor- 
oughly carried out.” 

That is a rather long quotation from a book by a man who 
believes in, and advocates some, if not all, of the systems of paying 
workers, we have noticed in our lists. But consider the other 
things he lists. He says the twelve points I have just read to you 
must precede the choosing of a wage incentive system. I venture 
to assert that either straight piece work or time work, with task, 
with its immense savings in clerical work, would be eminently 
satisfactory in such circumstances. 

I suggest we now leave our contemplation of these complicated 
and vexatious systems of paying wages, and turn our attention 
for a while solely to the question of production. You will probably 
recall how in the year 1897, the late Frederick Winslow Taylor, 
the American engineer, made up his mind that a certain very hard, 
laborious job, namely, carrying pigs of iron from a dump to a 
railway wagon, was not being done quickly enough. He decided 
that the twelve tons per day being moved by each labourer was 
too little. You will remember that he took a Pennsylvanian Dutch- 
man—small but strong and adaptable—and persuaded him that 
the right amount of pig iron to move from dumps to car, a distance 
of thirty-six feet, was forty-seven tons per day. Mr. Taylor records 
that the Dutchman did it, and that the whole yard gang did it, and 
that it became standard. 

Mr. Taylor always emphasised the enormous difference between 
the amount of work that a first-class man can do under favourable 
conditions and the amount of work actually done by the average 
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man. He believed, further, that the first mentioned man thrived 
and was the happier. 

Take another instance of Mr. Taylor’s work. At the works of 
the Symonds Rolling Manufacturing Company, he reduced the 
number of girl inspectors from 120 to thirty-five. The girls were 
inspecting cycle balls for defects. The work was elaborately time 
studied and organised. Talking was prohibited, but in the result, 
hours of work were cut from ten and a half to eight and a half per 
day, and two rest periods of ten minutes each were instituted twice 
each day, when the girls were made to leave their work and could 
converse. Girls who would not work were weeded out. The quality 
of the production improved. The organisation began in March, 
and was completed by September. Mr. H. L. Gantt, whom we have 
already noticed as the designer of a system of management and a 
piece rate system, was superintendent of this factory at the time 
of the experiment. The actual work was carried out for Mr. Taylor 
by a gentleman named Sandford E. Thompson. In another case 
a complete analysis of the methods and tools to be employed in 
the overhauling of a complete set of 300-h.p. boilers together with 
careful time studies of all the operations, resulted in the cost of 
the job being reduced from £12 18s. to £2 2s. The job was put 
on piece work, and it is most important to note that the analysis 
records comprised several type-written pages. 

Then there was the organisation of the bricklayer by Mr. Frank 
B. Gilbreth, another associate of Mr. Taylor’s. Mr. Gilbreth made 
an exhaustive study of the art of laying bricks. As a result of this 
intensive study, Mr. Gilbreth eliminated one by one every unneces- 
sary movement and replaced slow with fast movements. He 
experimented with every minute element which effects the speed 
and tiring of the bricklayer. He developed the exact position 
which each of the bricklayers feet should occupy with relation to 
the wall, the mortar box, and the pile of bricks. He designed a 
special scaffold which was adjustable, so that the relative heights 
of the bricks, mortar, man and wall, were proper and constant. 
The bricks were carefully sorted by a labourer, and placed with 
the best side upwards on a simple frame constructed so as to enable 
the bricklayer to take hold of each brick in the quickest time. Thus 
the bricklayer did not have to turn the brick over to examine it 
before laying it. He had the mortar so tempered that the brick- 
layer did not have to tap each brick with the handle of the trowel 
to embed it properly in the mortar. It was embedded by simple 
hand pressure. Altogether he reduced the motions used in the 
proper laying of bricks from eighteen to five. With Union brick- 
layers, Mr. Gilbreth, in laying a wall twelve inches thick, with two 
kinds of bricks faced and ruled joints on both sides of the wall, 
averaged 350 bricks per hour. Average number was previously 120 
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bricks per hour. It is interesting to note that the bricklayers’ 
Union in one city in America were actually restricting the output 
of their members to 375 bricks per day. 

It has been said that we Britishers do not work as hard as our 
American cousins. It has been said that we are not capable of 
working as hard, or shall we say, not capable of producing as much 
in an equal time. Mr. Henry Ford answered this in a statement 
in the Philadelphia Saturday Evening Post of September 30th, 1930. 
The statement was not made for our benefit and has not been pub- 
lished in the British press. He said, “ It has been the experience 
of our company in its European shops that, given the same con- 
ditions, and the same relative wages, the European working man 
is not at all inferior to the American.” 

We are led to believe that the subject of payment by results is 
one of some interest to the Institution as a whole, since each Section 
in the United Kingdom is contributing its views on the subject. 
There must be something wrong with either payment or results, or 
both, to account for this interest. 

I would remark that if payment is regarded as small, management 
is justified in telling the Institution that it is larger than the amount 
of work received in exchange for it. It may be said that given 
better plant, production would be much increased. The reason 
why more up-to-date plant is not sold is the low productive efficiency 
of the old plant itself and the defective organisation for production. 

We do not produce enough per man hour. I believe the Insti- 
tution recognises such to be the case. Some say managements 
must pay the workers more money. I say managements already 
pay for more than they get, but I do not blame the worker. I say 
further that we, as technical executives, who run very nearly the 
whole show, are to blame in that we have not organised the worker 
for production. Many of our incentive systems are merely rough 
and ready attempts to fill the gaps we, as technical men, have left. 
It is, I submit, our job that has not been properly performed, and 
it is in the sphere of organisation that we have fallen short. 

Engineering is not a science, but it is founded upon the sciences 
of mathematics, physics and chemistry, and it has an ever increas- 
ing tendency to pursue its business in the scientific manner, namely, 
by patient observation, trial, comparison and deduction, and it 
may well be described as almost a science. It becomes less an art 
each year. 

What is the most important phase of this “ almost science ” from 
the point of view of the production engineer? I submit that it is, 
firstly, the scientific handling or progress of material in process of 
fabrication, and secondly, the intensive study of the length of time 
required to perform each and every task. I submit, further, that 
it is for the Institution of Production Engineers to regard the 
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wastage of human time or labour—the use of two human beings 
to do the work of one—as the highest crime. I believe that, pro- 
vided these two problems of progressing work and accurately timing 
it, are solved, either day work or straight piece work will meet 
with the approval of both management and worker. 

Day work is, I know, very inefficient to-day, but it must be 
remembered that the world’s largest engineering concern, the Ford 
Motor Company, uses only day work coupled with good organisa- 
tion, and in this connection a leading authority says that under 
modern conditions of mass production, piece rates become equiva- 
lent to time wages with enforced rate of production. The penalty 
for not producing a given quantity being discharge. 

In my opinion the remedy lies in the hands of the members of 
this Institution and their colleagues out of it, but tradition binds 
and hampers us. We still look askance at mass production, which 
should be called quantity production. We overlook the fact that 
we moderns owe many of our most prized possessions to quantity 
production. We have the craftsman complex. It is our duty to 
eliminate the craftsman from production proper. The skilled man 
was never more important than now, but we want him made better, 
and we want him back of, but not in, the production line. There 
we want men who will do certain prescribed things in a certain 
prescribed way. 

We can get plenty of such men ready to work hard if their work 
is properly organised for them. As long as conditions of labour 
are good and he suffers no kind of discomfort, the workman will 
work to schedule, but if he is expected to think, to search for, to 
fetch and carry, or perform even the simplest of organising tasks, 
he will fall down on his job. He will sacrifice wages rather than 
do these things. He will grumble but he will not be articulate as 
to his troubles. He will be like a great child. Something will have 
gone wrong, but he will hardly know just what it is. Often it will 
be the simplest thing that has thrown him out of his stride, and a 
display of the most elementary organising ability would put him 
right. That is what incentives hope to do. They hope to incite 
him to do things for himself, to think for himself, and to organise 
himself. But he will just not do these simple things because he is 
not able to. 

Most often the detail which slips is a simple matter of progress, 
the non-arrival of some needed part or component, or it may be 
a tool which fails. But whatever it is, rest assured that the worker 
cannot be left to worry his own way out of the morass. What then 
is the solution? I must apologise for the incessant Greek chorus 
about time study that has been sustained throughout this paper, 
but its presence has been due to no accident. It represents the 
solution to the question of payment by results. I have stressed 
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what to me seems the paramount importance of this matter, because 
I feel it to be the basis upon which productive excellence must be 
erected. If the time study is accurately carried out and acted 
upon, it will inevitably bring to light every defect in works organ- 
isation, particularly progress of work and material supply. And 
provided, as should most certainly be the case, close contact with 
the works inspection department is maintained at every stage of 
time study, quality will at least be maintained. 

There is a correct .time and procedure for every form of work, 
from building a liner to making a gramophone, and executive 
organisations concerned should have such data on file. 

It would be a magnificent achievement if the Institution of 
Production Engineers could create a library of time study records, 
a diverse library dealing with everything requiring the labour of 
man and tools for its creation, contributed by manufacturers for 
their own and others’ use. A sort of British Museum or Somerset 
House, of how long it took to do a job, and under what conditions. 
Winslow Taylor always wanted this, and some day it may get done. 
Also, and I think this is of immediate importance, the Institution 
might perhaps make arrangements to be supplied with the papers 
and publications of the Taylor Society of the United States of 
America, a society devoted to this very object of finding how long 
it takes to do everything under both given and ideal conditions. 
I would also like to suggest that all production engineers ask for 
the latest mechanical aids now placed at our disposal by makers 
of office machinery, as these are invaluable in securing up-to-date 
information promptly. 

Time study is interesting and valuable and when carried out 
properly will enable the production engineers in any manufacturing 
concern, large or small, to submit accurate operation times to 
managements, upon which high wages can be paid and accepted 
with confidence. Fancy systems of paying wages will not help us. 
The only question of interest is what is the capacity of the machine 
and the man per day. Did the machine and the man produce to 
capacity yesterday? If not, why not? Capacity must no longer 
be what Bill says it is, or what Mr. So-and-so thinks it is. We 
must know by process of exhaustive investigation and beyond 
doubt what capacity is, and get it. 

To conclude, I will give the names of a few works dealing with 
the subject of “ Payment by Results.” 

1.—** Wage Incentive Methods ’’ by Charles Walter Lytle, M.E. 
This is the newest work on the subject, and was written in 1929. 
It is published by Machinery Publishing Company, London, whom 
I have to thank for permitting me to quote from it. 

2.—*‘ British Engineering Wages,” R. 8. Spicer. 

3.—‘‘ Wages in Practice in Theory,” J. W. F. Rowe. 
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4.—* Time Studies and Job Analysis,’ W. O. Lichtner. 

5.—‘*‘ The Art of Cutting Metals,’ F. W. Taylor, M.E., Se.D. 
Published by Harpers, London. 

6.—‘‘ Scientific Management,” F. W. Taylor. Published by 
Harpers, London. 

7.—‘‘ Shop Management,” F. W. Taylor. Published by Harpers, 
London. 

8.—‘‘ Management’s Handbook.” Published by Machinery Pub- 
lishing Company, London. 

9.—*“ Factory Organisation and Administration,’ Hugo Diemer. 
Published by MacGraw Hill Company, N.Y. 

10.—* Installing Efficiency Methods,” C. E. Knoeppel. Pub- 
lished by MacGraw Hill Company, N.Y. 
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Discussion. 


A Vistror: Can the speaker tell me how a worker can earn 
hundred per cent. under the Rowan premium bonus system ? 


Mr. Ciayton: It is very difficult to say how it is possible to 
earn that amount. The figures used, on paper, allow a worker 
to earn two hundred per cent. They are artificial standards. More 
time is deliberately allowed for a job than is believed to be required, 
and the workman naturally saves time. If the work has not been 
time-studied, he naturally saves a great deal of time if the rate 
fixer guessed wrongly. 

Mr. J. Mc FaRtaNE: As one who has worked among several 
different systems, including the Rowan system, I might say it is 
physically impossible to attain two hundred per cent. efficiency of 
one’s ordinary day or hourly rate, as this would mean that the 
job would take no time at all. The man who does a job under half 
the time set gets fifty per cent., and that represents the peak of the 
percentage of the amount of remuneration on any particular job 
which a man can possibly attain to. On anything above that the 
proportion which the man gets decreases so rapidly that he actually 
gets less money for doing the job in this time, and it was for this 
reason that workers—and I am quoting from an eminent German 
professor who has translated F. W. Taylor’s books into German—in 
a German factory, refused to have anything to do with the Rowan 
system. They were not getting a fair proportion of the work they 
had to put out. The system has been debated, especially in this 
district, and probably elsewhere in the Kingdom, on account of 
the fact that on work where small quantities are done, it is not 
necessary to go into the same detail and time-study or any other 
kind of study. Mr. Clayton is quite correct in saying that it is, in 
nine cases out of ten, mere guess work. I think the presence of the 
Rowan system in any shop is as good as an admission on the part 
of the management that they do not know anything about setting 
times and rates.—(Applause). I feel that Mr. Clayton should not 
apologise at all for having reiterated the necessity for time-study 
and, to be fair to the workmen, the management have got to take 
their end of the stick as well, so that when they appoint the proper 
production executive he will make a study of times, and bring the 
facts down to rock bottom. I have listened with great attention 
to all that has been said, and must congratulate Mr. Clayton on 
his able paper. 

Mr. W. Bucwanan: Mr. Clayton said that only fifty per cent. 
of the works in this country were on time work. I think anyone 
going round our engineering works will find that some system of 
payment by results is usually in force. Again, as to piece work, 
quite a number of large establishments have piece work operating, 
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in engineering, shipbuilding, motor car factories, and in other in- 
dustries. Another point is the guaranteed day rate. Mr. Clayton 
seems to have a spite against the guaranteed day rate, but I do not 
think it comes into the question at all, because if you give men 
reasonable times and prices, they are really worth more than the 
day rate. Another point is the difference between piece work and 
premium bonus systems. There is really no difference. The 
premium bonus is set so as to enable a man to earn a certain rate, 
whatever the particular firm choose. My firm uses the Weir system. 
We introduced it in 1897 and we have always thought it vastly 
superior to the Rowan system, for the reason that the man got 
what he earned, no matter what he produced. I think the system 
of records, as proposed by Mr. Clayton, would be most interesting. 
If we could standardise certain work—work likely to be used by 
many firms—it might be possible to get together quite a lot of 
useful information. 

Mr. CLtayton: I will take the last point first. I think it will 
be necessary to go slowly in the matter of these time-study records, 
and of course, we cannot establish them ourselves. That can only 
be done by the manufacturers. It would be disloyal of us to permit 
firms’ records to become known without permission. Indeed, there 
is a regulation of the Institution forbidding it. Referring to the 
Rowan and Weir systems, I too think the Weir system has an ad- 
vantage in the confidence it engenders in the men. Neither system 
is satisfactory, however, and I think it necessary to look elsewhere. 

A Member: About the guess work. I may say that for the past 
fifteen years most of our work has been timed work. That is to 
say it has been done by a single demonstrator and a stop-watch 
record taken. We did not guess. 

Mr. Ciayton :+ I agree that everyone does not guess. 

A Visitor: Mr. Clayton said all firms in this country guaranteed 
the day rate whether it is earned or not. That is not correct. There 
is a firm in Glasgow which pays what is earned, with no standard 
rate. 

Mr. CLayton: I was not aware of that circumstance. 

A MemBer: How would the speaker suggest that time-study 
be carried out ? 

Mr. CLayton: That is a large question. One could write another 
paper about it. It is a much more important matter than merely 
having a stop-watch and having afew minutes to spare.—(Applause). 

A Vistror: Mr. Clayton has referred to piece work as pretty 
much of a guess work system. As one who has worked a few sys- 
tems I think that there always will be a great amount of guess 
work in fixing piece work prices. Take a boiler maker. You cannot 
put a clock on top of him when he is inside a boiler. Also you have 
to remember the question of varying ability. Very often we find 
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after pricing a job for one man, that we need quite a different price 
when another man is put on. 

A MemBer: I should like to add my thanks for the excellent 
paper. It seems to me that this subject is really at the bottom of 
the whole question of engineering, and from that point of view, I 
endorse the first remark of the lecturer to the effect that he did 
not wish too great an interest to be taken in the word payment. 
On investigation it will be found that very rarely is the man to 
blame for taking too long. With reference to time-study, I happen 
to be concerned in the manufacture of a great variety of parts, and 
it would take far too long to time-study them all. 

Mr. Wii11aM Pate, President, Glasgow Section, who occupied 
the chair: The troublesome factor in considering the question of 
payment by results is the fact that we are dealing with human 
material. The machines are very easily dealt with, but we are 
just realising the importance of the human factor. Two hundred 
per cent. does not appal me, provided the one hundred per cent. 
figure is accurately known. An issue which I would join with Mr. 
Clayton is the absence of any reference to the making of profit in 
the conduct of a business. Time rate in the Ford works is a flat 
rate, but I think that, if we analyse it, it is merely a portion of an 
estimated profit added to the normal day wage. In other words 
profit is paid in advance, the payment preceding the results. It is 
a very encouraging doctrine, the idea being that the worker purtici- 
pates in the profits, and I think we should always keep that in view. 
The idea that the worker is not entitled to any share of the profits 
has led to a lot of trouble. In the Weir system we have an instance 
where the men get half of what they save. Frankly, I could never 
understand why an operator only got half of what he saved. I have 
always strongly objected to it. One thing Mr. Clayton has brought 
out is the thoroughness with which we must do the spade work. 
No system of payment by results can make up for deficiencies, and 
the particular method employed is perhaps of more use to the 
employer in discovering how inefficient an organisation is, than as 
a reward to the worker. Mr. Clayton has made that so clear that 
I feel sure most of you will agree with him. He has not been speak- 
ing only of what he has read, but also of what he knows. 

A vote of thanks to Mr. Clayton for his paper was adopted. 
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INCENTIVE AND INCENTIVES. 


Paper presented to the Institution, Manchester 
Section, by F. A. Pucknell, AC.GI., A.M .Inst.C.E., 
MIP... 


S a foundation for the subject under consideration this 
A evening, a quotation from a noted Russian writer has 
been taken to the effect that: “If people did no more 
than they had to do, life would come to a standstill to-morrow. 
The bit over and above what we are obliged to perform. counts 
most of all. Duty alone will never inspire that last, extra grind.” 
Man is faced by two unrelenting precepts of Nature—that only by 
the sweat of his brow shall he earn his bread and—wealth can 
only be procured by industry; from which follows the four-word 2d 
fundamental law of industry that MAN WORKS FOR WEALTH, 
which by some is interpreted as man works because he cannot do 
otherwise and live. 

As we are considering general principles you will grant me this 
statement, not thinking of the exceptional cases such as those 
whose only support is State aid; for in actual fact this grant is 
the result of the efforts of others more favourably placed than the 
recipients. This two-fold necessity renders the production of wealth 
a constant and principal object of the exertions of the vast majority 
of the human race; has subdued the natural aversion of man 
from labour, given activity to indolence, and armed the hand of 
industry with zeal to undertake, and patience to overcome the 
most irksome and disagreeable tasks. 

As the term “ Wealth ’’ will be frequently used in the course of 
this paper, it will be advisable to obtain a definition at this early 
stage, and for the purpose one cannot do better than make use of 
a definition used in the science of political economy, wherein wealth 
is described as: ““Those material objects which have exchangeable 
value and are either necessary, useful or agreeable to mankind.’ 

The desire for wealth is present to a greater or less extent in all 
human beings, and is a laudable desire providing it is kept within 
reasonable limits. We regard a person possessing the advantages 
of wealth as one who has the power of providing for any contin- 
gency or desire he may have. From an early date in the history 
of civilisation money has come to be regarded as that power. With 
money a man is able to buy whatever is for sale within the limits 
of his possession. Money confers a reserved power to a man which 
no other form of wealth is capable of doing so immediately or so 
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certainly. It is the only form of wealth which is not merely appli- 
cable to some one use but can be turned at once to any use. 


Where wealth beyond the immediate animal needs of everyday 
life has not been amassed, the mind is constantly devoted to this 
end with the result that no time is left for its culture. Thus, wealth 
is not only desirable merely as a means of procuring immediate 
and direct gratifications, but is indispensably necessary to the 
advancement of society in all its refinements. 

Without the leisure and tranquility which wealth affords, the 
prosecution of the sciences and arts is impossible. Looking down 
through the world’s history one finds the peaks of the curve repre- 
senting discovery, research, art and learning have occurred in the 
periods of wealth, peace and industry of the various nations and 
empires. 

The mistaken view which has insidiously but progressively crept 
in, is that wealth consists of so many units of gold or silver, whereas 
the fundamental consideration of all buying and selling is really 
nothing more than the bartering of one commodity for another, 
whether it be brains, brawn, gold, corn or cloth; in other words, 
attention has been transferred from the money’s worth to the 
money itself. Herein, undoubtedly, is found the reason for the 
relations which have existed, generally, in all countries between 
master and slave, employer and workman, which were never worse 
than in the early days of industrialism at the beginning of the 
nineteenth century in this country, but which have steadily im- 
proved with the progress of trades unionism, the closer study and 
acceptance of the principles of industrial relations, and the realisa- 
tion of the fact that capital and labour are equally necessary to 
the ends of production. 

Matter by itself is of little value, it is only after capital has pro- 
vided the means for exploring for, and obtaining matter in its 
natural state, whether ore, mineral, vegetable or oil, and labour 
has shaped it into a desirable form, that it becomes possessed of 
exchangeable value and becomes wealth. Human industry cannot 
produce matter in its natural form, this is a quantity incapable 
of increase or diminution, its real and only function is to produce 
wealth by converting into marketable forms the matter already 
in existence. Labour, then, is a marketable commodity; it is a 
form of wealth which is available to those desiring it, in exchange 
for some other form of wealth equally desirable to those having 
labour to dispose of. 

In industry the form of wealth for which labour is exchanged 
is wages. Arising out of this exchange is one of the most complex 
and interminable problems with which industrialists and labour 
leaders have to deal—the equitable and satisfactory bartering of 
the two commodities, wages and labour; the means by which this 
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exchange shall be effected, the factors governing the rate of ex- 
change, and how much of each shall be given and expected in return 
for the other. 

During the years of industrialisation, roughly covering the 
period 1800 A.D. to the present time, various theories purporting 
to explain the phenomena of wages and the determination of wage 
levels have been held and exploited by economists and capitalists, 
none of which have been universally accepted, some having been 
clearly disproven by experience and now discarded, but arising 
therefrom the generally accepted factors governing wage levels in 
modern industry may be summarised as follows: (1) supply and 
demand of labour; (2) relative bargaining powers of employers 
and workers’ organisations: (3) production costs and profits, these 
in turn depending upon the efficiency of management in such 
trade ; (4) productivity of labour ; (5) cost of living and purchasing 
power of money; (6) competitive wage in same community and 
industry in other districts ; (7) minimum wage laws. 

In addition there are three social factors: (1) standards of living 
of the social group represented in each occupation ; (2) experiences 
and skill required in particular trades; (3) mental and physical 
demands upon workers in various trades, which should exert a 
considerable influence upon the determination of wage levels but 
which in practice appear to exercise little, as is witnessed by com- 
parison of the wages paid to skilled occupations such as engineers, 
and unskilled occupations such as certain municipal workers, also 
the divergence between various trades in the same category of 
skill, for example, engineers and building trades operatives. The 
reason for this lies in the fact that the protection afforded certain 
classes of workers and trades, not subject to foreign competition 
at home or abroad, increases their bargaining power, constituting 
what has come to be known as “ sheltered industries.”’ 

From a discussion of these items between representatives of the 
employers and workpeople, base rates for various occupations or 
trades are evolved. A base rate in this country generally being 
defined as ‘‘ that guaranteed minimum rate paid per unit of time, 
accepted by both employer and employee for a given class of work 
at a certain time and in a certain locality.’ It should be explained 
that the rate referred to here as the ‘* base rate’ is the same as 
the “‘ datal rate ’’ or the rate to which is added the “ cost of living 
bonus *’ to form the total rate paid to a day worker, the datal rate 
also being the sum on which the piecework or other form of incentive 
bonus is calculated. For the purpose of this paper, this basic wage 
rate will be termed the “ natural incentive,’ to distinguish it from 
the various forms of “ artificial incentive ’’ to be discussed later. 
Very many employers came to believe, and the belief was often 
well founded, that this natural incentive did not induce the worker 


407 








THE INSTITUTION OF PKODUCTION ENGINEERS 


to give an output in quantity and quality commensurate with the 
money paid out for it. To the employee, on the other hand, the 
pay-packet has been, and will always remain the supreme ambition. 
To him it represents food, clothes, home, education for his children, 
recreation—in fact all there is in life. This natural incentive im- 
poses distinct limitations upon both parties: To the worker it 
means a maximum rate of pay irrespective of the amount of effort 
expended, consequently predetermining the standard of his life and 
that of his dependents. It restrains ambition, limits the variations 
of personal skill and in consequence tends to restrict output to the 
level of the slowest worker. The employer, on the other hand, 
being faced with a standardised output at a comparatively high 
cost per unit in spite of the inevitable expenditure of capital upon 
new devices and machines resulting from the natural progress of 
mechanical invention, and the better use of existing devices con- 
sequent upon the more studied organisation and control of human 
forces. 

Arising out of these views a new school of thought has come 
into being, particularly during the past twenty years, based on the 
theory that production furnishes the true measure of remuneration; 
consequently the ability successfully to measure and relate output 
and wages on some fair basis has become an important function 
of modern management. 

It is now generally agreed that the forces in industry may be 
divided into two groups, on the one side the urge for and the assur- 
ance of reward, and on the other the work necessary to bring about 
fulfilment of this aspiration. Incentive and service under free 
institutions are equivalent and inseparable. Any form of remunera- 
tion or reward constitutes some incentive to work. The relation 
between service and reward has, however, during the course of time, 
owing in a large measure to changed workshop conditions resulting 
from a lesser personal contact between employer and workpeople, 
become less direct and immediate. It has, therefore, become 
desirable to arrange plans by which a more definite work-wage or 
out-put wage contract may be secured between employer and 
worker. 

Artificial incentive plans, or extra-financial incentive plans as 
they are termed in America, have therefore been formulated and 
include all remuneration plans which provide money inducements 
above base-rate wages for the accomplishment of definite quantity 
quality-economy standards. The selection of the basis for these 
incentive plans depends upon the relative importance of labour 
cost. quality, and material cost. In certain industries, such as 
leather work, the value of the material is of more importance than 
the labour, therefore it behoves the management to secure the 
maximum number of units from the material provided rather than 
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hold labour too rigidly to a time basis. In the majority of cases, 
however, the reduction of the time element is the principle of the 
incentive scheme adopted, when it is regarded as a “ quantity 
basis’ plan. In the remaining instances quality is of supreme im- 
portance, such as in the silk industry, where the proportions of 
imperfections per inch of weave which may be tolerated, or in 
chemical industries, where imperfections on either side of the 
standard, form the basis. 

Whatever be the basis selected it has for its main object the 
reduction of production costs, whether it be accomplished by 
greater output in unit time, maintenance of a quality standard, the 
elimination of waste, or by a combination of each. Much thought 
is called for in the selection of a suitable basis for the proposed 
scheme: the type of product, local conditions, class of labour em- 
plyed, efficiency of existing shop methods, proportion of inspection 
and clerical labour to be carried for the operation of the scheme, 
strength of management and supervision, among other items having 
a distinct bearing on the decision to be made. Broadly speaking, 
good management is in itself the best incentive and without it no 
special incentive can be made worth while. Many examples come 
to mind where the introduction of an artificial incentive plan has 
been a complete failure owing to its sponsors neglecting to realise 
that such a scheme cannot stand by itself; it must be part of, and 
co-ordinate with strong management and supervision. If the in- 
troduction is to be made into an existing plant it should not be 
undertaken until a thorough house-cleaning has been made of 
obsolete practices and staff, otherwise false standards will be set 
and opposition incurred owing to conservatism which will be 
extremely difficult to change at a later date. 

No incentive plan should be regarded as a cure-all. It is not even 
a primary remedy for defective management and industrial ills, 
but a phase of control effective only after such primary measures 
as correct processing, improved layout, job standardisation and 
fair rate-setting have been thoroughly carried out. 

Whilst it is quite impossible to set up standard rules to meet all 
cases, special requirements needing special consideration—the 
essential characteristics of an effective incentive plan, may be 
outlined thus: (1) It should be just to both employer and employee, 
increasing the mutuality of their respective desires and so operated 
as to inspire confidence ; (2) the return should be roughly propor- 
tionate to the effort—the return to the super-worker should be 
generous ; (3) there should be no restriction on earnings, that is, 
the rate should be guaranteed against change whilst the operating 
conditions remain unaltered ;. (4) the earnings should be easily 
calculable by the average employee—excessive clerical work is 
distasteful alike to employer and workpeople ; (5) the time period 
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over which the effort is measured should be reasonably short—the 
effect of an incentive scheme is lust if the worker has to wait an 
extended period before realising in a material way the results of 
his efforts ; (6) the scheme should be flexible and intimately re- 
lated to other management controls; (7) supervision should be 
automatically assisted by the scheme and should receive the full 
support of the management in the matter of production, material 
and quality control ; (8) an incentive scheme should never be used 
temporarily when the order book is in a healthy state and dropped 
in slack times as a means of reducing the wage bill. 

Behind every incentive scheme is the objective of high pro- 
duction and low costs. To the employer no scheme is successful 
these ideals are met. Equally the employee has no interest unless 
he is enabled to raise his earnings considerably above base-rate 
as a result of his increased efforts. Are these two sets of ideals 
compatible ? The antagonism of organised labour towards systems 
of payment by results was more or less directiy due to the fallacious 
thinking on the part of employers in the past towards earnings. 

Too much regard was given to the direct labour unit cost and 
too little thought of total labour unit cost; that is, failure to con- 
sider the total costs in a department. In no circumstances can 
overhead charges be alienated from labour costs. Selling price 
must include overhead as well as labour cost. In consequence, 
total labour cost, which is labour plus overhead charges, is the only 
true criterion of manufacturing efficiency. The fact that total 
labour costs per unit decrease as production increases, provided 
always that bases fair to both sides have been set, is the foundation 
of the new philosophy that low wages do not necessarily mean low 
final costs. Thus the ideal of the employee—higher individual 
earnings and the ideal of the employer—lower production cost, can 
definitely be combined in a successful incentive scheme by the 
elimination of waste labour through studied improvements in 
methods, machinery and control. By this means motions, sub- 
operations, or even whole operations, may be eliminated or revised, 
securing the same net results with an expenditure of fewer man 
hours and less foot-pounds of energy. 

Besides the reduction of unit costs and increase of individual 
earnings, further advantages accruing from a successful incentive 
plan will be (1) improved quality of product ; (2) decrease in labour 
turnover ; (3) better cost control ; (4) lower supervision cost, these 
items being particularly noticeable on standardised and repetition 
work. 

It may be thought that the question of material costs has been 
neglected in making the foregoing statement that total labour 
cost is the only true criterion of manufacturing efficiency. Not 
so, however, for one may be certain that an incentive scheme which 
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effectively controls the total labour cost of a factory is a success- 
fully operated scheme, and the same administration will automati- 
cally have regard to the question of an equally efficient supervision 
of material selection, forms and waste. In other words, successful 
control of labour costs denotes a generally efficient factory organ- 
isation, and is the key to the situation. 

No one expects paying results from unworked and untended 
soil, it being a well-known fact in horticulture that the deeper one 
works the soil, the better the product. By the same rule success 
cannot be expected from an incentive scheme unless the ground in 
which is is to be planted is well and deeply prepared in the first 
place, and then followed by careful and systematic attention. 

To instal an incentive scheme and expect it to relieve manage- 
ment of all further worry is to ask for failure. Whilst much careful 
thought, application and tact are required for its introduction, if 
the co-operation of the workpeople is to be secured, at least as 
great is the need for wise administrators, correct processing and 
fair prices if the success of the scheme is to be maintained. No 
trouble must be considered too great in the selection of experienced 
men responsible for the administration of the various duties imposed 
by the scheme. They should possess wide practical experience, 
expert knowledge of the trade in question, an analytical mind, 
experience in the handling of labour, a plentiful supply of tact and 
patience, and personal strength, but, above all, honesty of purpose 
and a reputation for fair dealing. 

The incentive plan should be based upon a very solid foundation 
consisting of a processing section where the work to be manufactured 
is carefully studied, preferably before the drawings are blue-printed 
or, if this is not found practicable before issue to the shops, in con- 
sultation between the process engineer, the tool designer, and the 
designer of the work. The duty of the process engineer is to consider 
the most efficient method of manufacture at lowest cost, which is 
determined by a preliminary consideration of the materials and their 
form, the machine tool, jigs, fixtures and tools for use thereon, work 
assembly benches and fixtures, with due regard to the assembly 
methods to be employed and suitability of the proposed design to 
meet his requirements. At this stage any modifications to the 
design considered necessary as an outcome of the deliberations of 
these three engineers can be made at little cost, following which the 
tool engineer will proceed with the design and manufacture of the 
required tools and fixtures, the process engineer continuing his 
work by estimating the operation times to be allowed for each 
operation, based upon the machine tool capacity, tools and fixtures 
or assembly methods decided upon previously. 

Due regard will be given to the employment of every possible 
time and labour-saving device, with the object always in mind of 
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keeping the “ productive efficiency’ as high as one can. By 
** productive efficiency ’’ is to be understood the ratio between the 
‘machining cycle-time *’ and the “loading cycle-time’’ in the 
case of machine tools, and the equivalent cycles in hand work. 
In the case of machine tools this ratio can be made to approach 
unity by the supply of multi-loading jigs, multi-heads and spindles, 
double-loading tables and other devices whose object is to eliminate 
or reduce to a minimum idle machine-time which should be trans- 
lated inte cutting or productive time, the loading or feeding being 
done manually or automatically during the cutting time, or imme- 
diately following. 

Perhaps there is no section in industry presenting such a wide 
field for the study and reclamation of wasted effort as in hand-work. 
In hand-work one finds innumerable instances where the productive 
capacity of the second (generally the left) hand is entirely lost 
either by reason of its use as a vice or jig for assembly purposes, 
or through entire idleness. The scientific study of simultaneous 
rhythmic hand motions will show that as an overall average from 
thirty to forty per cent. production is lost on general assembly 
and light machine and machine-assembly operations owing to these 
causes, 

Many uninformed persons have suggested that planning the pro- 
ductive time on these lines is converting work into slavery and 
workpeople into slaves. As a matter of experience, provided that 
the operator is enabled to draw a pay-packet containing an amount 
more than his base-rate and proportionate to his efforts, the great 
majority of workpeople are more satisfied when their time is fully 
occupied than when having to “ soldier ’’ their work, particularly 
in view of the due regard given to fatigue and rest periods on certain 
jobs, by the modern scientific determination of methods. 

By careful attention to these details the gain is a mutual one 
to both employer and workpeople and may be summarised thus: 

(1) Tools and fixtures designed with regard to the use of correct 
and essential elements of motion result in shorter operation time 
with consequent increase in production, and lessening of fatigue 
to the operator; 

(2) The sub-division of work into more standardised and simpler 
operations leads towards greater production through the possi- 
bility of more intensive tooling and better balance between handling 
and cutting times, thus enabling the operator to concentrate to a 
greater degree upon the production side of his job, which is reflected 
by the increased earnings in his pay-packet; 

(3) The thought devoted to the selection of the most suitable 
machine tool or process for an operation must indicate the savings 
to be effected between the present method and the proposed one, 
thereby giving the employer a sound reason for the expenditure 
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of capital in order to effect a reduction in manufacturing costs; 

(4) From the scientific predetermination of the operation time 
by trained process engineers and rate fixers, fair bases, either in 
units of money or time, are available for the workpeople. This 
tends to instil the confidence without which it is hopeless to expect 
success from an incentive plan, for not, only does the operator 
appreciate that he will be offered a fair base enabling him to earn 
a reasonable bonus in return for his efforts, but in addition he settles 
down to his job more quickly, secure in the knowledge that each 
base offered is one permitting him to maintain his average rate 
of bonus earning, thus enabling him to produce more work than 
the man possessed of an unsettled mind regarding the cash value 
of his price or time allowance. 

The introduction of an incentive plan inevitably carries with it 
increased overhead charges to cover more extensive inspection, 
calculation of wage and bonus earnings, rate fixing and processing 
staff; therefore, in the selection of the scheme considerable thought 
must be given to the amount of additional clerical and technical 
labour required. Some of the incentive schemes are very prodigal 
in this respect, and it is a moot point whether the result obtained 
is of any greater value than with the more simple schemes of the 
straight piecework type. 

An indication of the striving after the ideal incentive plan is 
shown by the extensive list which may be compiled, of time, bonus, 
task, premium, group, profit-sharing, co-partnery schemes, and 
others of miscellaneous type bearing the name of the originator. 
It is safe to say none of them is ideal. Many of them meet the 
special conditions for which they are set, others are known to be 
lacking in some respects but are serviceable, more or less universal 
in application, have the advantage of being well tested with satis- 
factory results, are recognised and favoured by employers and 
employees and, above all, are comparatively simple in operation 

It is not the object of this paper to discuss the details and mathe- 
matics of the various schemes, but rather to indicate the groups 
in which they fall, and on broad lines show the outstanding features 
of merit and criticism. The general grouping falls under the 
following heads : 


Group : 

1.—Trwe Base ... _ ..-Day-rate plans. 

2.—PRoODUCTION BASE ... ..-Piece, contract, bonus or premium 
plans. (The piece, bonus and 
premium plans may be divided 
into individual or gang schemes. 
Contract schemes may be task 
or sub-contracting). 
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Group : 

3.—QuvALITY BasE st; ...Lichtner. 

4.—MatTERIAL Economy Basez...Bigelow. 

5.—SERVICE BASE ae ...Length of service, attendance, 
punctuality, suggestions. 

6.—PRoFIT SHARING ... .. Short-time, postponed sharing. 


7.—Co-PARTNERY. 


Of the various groups, that with the production base is by far 
the most popular, presumably because it is the object in view, and 
is the most easily visible with regard to results. 

A recent report made by the Committee on Industrial Relations 
of the National Metal Trades Association of the United States is 
of interest, as it gives a representative survey of the wage-payment 
methods in the metal working industries of that country. Of 
the 672 plants covered by the survey 307, or 45.7 per cent., paid 
their employees on a straight time basis. In the remaining 365 
plants some form of incentive plan was used, generally of the 
simplest type, that is, piecework and fifty-fifty premium. Two or 
more incentive plans were used in eighty-eight shops, the remark- 
able feature being that 489 incentive plans were used in the 365 
shops distributed as follows : 


50 per cent. were piecework plans, 


21 i were premium basis, 

11 2 were bonus plans, 

7 hs used group plans, 

11 i used plans of miscellaneous type. 


Group incentive plans were used in thirty-three factories, twenvy- 
nine using the group plan in combination with individual plans. It 
is also of interest to note the methods used in establishing piece 
rates, in 265 cases. 


43 per cent. set standards by time study exclusively, 


31 we used time study in conjunction with other 
means, 

17 is based rates on previous performances, 

9 me established standards by estimation. 


Thus it is seen, if one may judge by the metal-working industry, 
that the United States, the home of curious and novel incentive 
schemes, prefers the use of simple, time-production base plans. 
We have been more backward in this country in adopting artificial 
incentive schemes, very many of our plants still using a straight 
time method of payment, partly through the opposition of many 
employers to any system of payment by results, partly because 
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old traditions die hard with us. In shops using incentive plans, 
straight piecework is the most popular, although premium or bonus 
plans such as the Rowan and Halsey have been largely used, but 
chiefly through justifiable opposition on the part of the employees, 
have lost favour. 

Referring back to the main groups in which the various schemes 
were placed, we find in the first, the commonest and simplest of 
all methods of wage payment, the time or day-rate plan. By itself 
it has no relation to task principle, as it offers the workman a given 
sum for a fixed period of his time. The limits of a given rate are: 
at the bottom the point of inefficiency which brings discharge, at 
the top the limit of excellence which may or may not be rewarded 
by promotion or increase of base rate. So long, therefore, as the 
workman remains within these limits he is in a passive state except 
as he may be energised by conscience, ambition or his foreman. 
Any increase in productive effort the employer may be able to 
gain is due to careful selection of individuals, speeding up of plant 
or driving tactics. Without such devices and close supervision, 
time payment may permit the grossest kind of inefficiency and 
irregularity in costing. In the next group having production for 
its base, comes the piece, contract, and bonus or premium plans. 
The straight piecework plan is that method of payment in which 
the worker is paid a constant rate—either time or money—per 
unit produced, and may be nearly as inefficient as straight day 
work unless the rate-setting is carefully undertaken. This system 
is somewhat discouraging to a beginner, but furnishes an oppor- 
tunity to every ambitious and capable operator to earn a high 
wage per day. It is the usual practice in this country to guarantee 
the day rate to a pieceworker even though he makes a loss on the 
price or time limit given for the job. Practice varies in regard to 
the collection of debt incurred. In some cases the debt period is 
limited; in others the full amount of debt is collected without 
reference to a limiting period; whilst in some instances it is not 
considered advisable to carry piecework debts forward, but rather 
to regard workers incurring losses as unsuitable for continued 
employment. 

Bonus or premium plans, such as the Halsey, Haynes, Manit, 
Barth, and others, which differ only in detail, depend upon a pre- 
determined division of the time saved in completing the task 
against the time limit offered, between the employer and the work- 
man. The weakness of such schemes lies in the psychological effect 
upon the worker of having to share time saved entirely by his 
personal effort with the employer, who apparently has contributed 
nothing to justify such an act. 

The Rowan premium plan calls for a special remark in passing, 
if only by reason of its ingenuity. This scheme puts a premium 
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on inefficient rate setting, thereby protecting the employer against 
high earnings by reason of the method of calculation of the bonus 
earned which is given by the formula : 


time taken x time saved 





time allowed. 


From this it will be seen the bonus earned is the same for times 
taken equidistant from half the time allowed ; thus for taken times 
of forty or sixty-hours on a hundred-hours’ allowance, the bonus 
earned will be the same, viz: twenty-four hours, thus following 
a parabolic curve. This plan has become most unpopular. 

Variations of these straight premium schemes are numerous, 
generaily having as their object differential piece rates, one high 
and one low, whereby a worker reaching an output within the 
high-task zone receives an additional reward either in the form 
of an increased hourly rate or an increased price per piece. Such 
schemes strongly differentiate between the slow and fast workers, 
give a greater chance to beginners, have a tendency to push the 
supervision, through the employees, to maintain a constant flow 
of material, and eliminate the numerous causes of waiting time. 
On the other hand, if the inducement to enter the high-task zone 
is to be sufficiently attractive, the high rate must be liberal and 
may become dangerously expensive unless great care is taken in 
rate setting. 

Any of the foregoing schemes may be used for individual or group 
working, the latter being the only course open for such operations 
as assembly work done by a group of workers, group working on 
some particular plant such as a cupola, and other instances where 
it is impossible to measure the effort of an individual’s working as 
part of a gang. 

Some employers prefer to extend group-working under incentive 
schemes hy paying a bonus on the collective effort of individual 
operations required for the manufacture of a finished article, parti- 
cularly where the operations form part of a machine or assembly, 
or machine and assembly chain. Excepting in those instances where 
it is difficult to measure the individual effort of those constituting 
a gang, the advantages are in favour of individual schemes, for 
under group schemes the tendency is for the pace to be set by the 
slowest worker, thereby lowering the individual efficiency of some 
of the faster workers ; there is an absence of personal recompense 
for personal effort, and the date of payment for a certain effort is 
unduly deferred. 

Contracting, a form of wage payment quite common in the past, 
but now being rapidly replaced by more modern schemes, excepting 
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in certain instances in ship-yards, steel works and building trades, 
is somewhat similar in principle to group-bonus working, parti- 
cularly in respect to the disadvantages, the main point of difference 
being that the ganger generally relieves the foreman of most of the 
supervision responsibilities more completely than under group-bonus 
working ; in fact, many of the old gang-leaders under contract 
working were foreman, production-man, material-clerk, time-keeper 
and cashier, rolled into one. 

Bonus plans having quality and material-economy for the base 
are decidedly special in demand and application, having a very 
small field in general engineering factories. 

Schemes based on service, including attendance, length of service, 
punctuality and suggestions, are frequently used as a means of 
additional recompense in daywork shops, or may be used as auxi- 
liary schemes to others of a more directly incentive nature. The 
main criticism of a service-base plan is that it bears no direct 
relation to productive effort and excepting in the matter of sugges- 
tions, rewards items which are conditions of employment, which 
as such, are covered in the standing base-rate. Rewards for sugges- 
tions, graduated according to their value to the employer, and paid 
additionally to the standard incentive scheme of the shop, have 
been adopted in many factories with very satisfactory results. 


Profit-sharing and co-partnery schemes have been in use in 
various forms for many years, the first authenticated application 
in industry being attributed to Leclaire in 1840. Many schemes have 
been established in this country, particularly by the various gas 
companies, who still operate them; otherwise they have lost 
favour generally. 

The main objections urged against such schemes are those that 
centre about their efficacy as incentives to increased production 
efficiency on the part of individual workers. Reward under such 
schemes is unduly delayed. Under a properly managed wage 
incentive scheme, the workman knows within a short time of com- 
pleting his task how much bonus he has earned, and each week 
receives a pay-packet containing his wages and bonus, his reward 
therefore being immediate, personal and a constant reminder of 
the connection between his personal effort and remuneration. 

With schemes depending upon the declaration of the company’s 
dividend for the calculation of bonus award, the personal connection 
of the individual is lost, the tendency being to regard the reward 
as something additional to his day-rate wages, coming providentially 
so many times during the year without reference to his personal 
efforts. There is also a tendency for effort to increase around the 
due-date of the dividend after having slackened off during the 
interval. Such schemes are unfavourably regarded by the vast 
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majority of workpeople dependent upon the weekly pay-packet to 
see them through the coming week. 

The foregoing is but a cursory review of the types of incentive 
schemes more generally known, with a personal criticism based 
upon experience of the application of artificial incentives to industry. 
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Discussion. 


Mr. Lauper, President, Manchester Section: I think on your 
behalf I have to congratulate Mr. Pucknell on his paper. Mr. 
Pucknell has not merely taken some of the existing schemes and 
shown you how they operate, but he has started from the very 
beginning of industry. He has indicated that man has a com- 
modity—labour—to sell, and he has indicated the method by which 
he sells this labour. He has shown that an incentive is necessary 
to get effort, or additional effort, from workpeople. 

There are several points in Mr. Pucknell’s paper which struck 
me as he went through. The first point was that relating to the 
equitable and satisfactory bartering of the two commodities—wages 
and labour. The next point was that governing wages—the supply 
and demand of labour. I think we all know that the law of supply 
and demand of labour does not altogether operate in this country. 
The trade union movement has more or less regulated the fluctua- 
tions in wages which would otherwise probably have occurred. 


The next point I noticed in his paper was that ‘“ Production 
furnishes the true measure of remuneration, consequently the 
ability successfully te measure and relate output and wages on 
some fair basis has become an important function of modern 
management.” Well, I think every firm engaged in engineering 
work has found that to be correct. 


Mr. Pucknell has mentioned some points in regard to handling 
an incentive scheme which I think he was wise to stress. The 
first is that, in putting in an incentive scheme, he says “ No incen- 
tive plan should be regarded as a cure-all ; it is not even a primary 
remedy for defective management and industrial ills, but a phase 
of control effective only after such primary measures as correct 
processing, improved layout, job standardisation and fair rate 
setting have been thoroughly carried out.’’ To me that is very 
obvious. In taking a time study the first point to make sure of 
is that the process or operation is as efficient as possible, otherwise 
there is the possibility, upon completion of the time study, of some- 
one suggesting that if the operation is altered slightly, a change 
made in the jigs and tools, a more efficient production can be 
obtained, thereby necessitating the taking of a further time study 
which could have been avoided if the method had been thoroughly 
investigated and made as efficient as possible in the first place. 
I think, therefore, it is very important that the particular basis 
on which the time study is being taken should be accurately deter- 
mined before the study is put in hand. 


Mr. Pucknell mentioned that one of the essential characteristics 
of an effective incentive plan should be that it be just to both 
employer and employee, “ increasing the mutuality of their respec- 
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tive desires and so operated as to inspire confidence.’ Well, I 
entirely agree with this. 

Mr. Pucknell further mentioned that in installing a bonus scheme, 
“ Application and tact are required for its introduction if the 
co-operation of the workpeople is to be secured.’’ He then goes on 
to say that the rate fixers, or those people entrusted with the task 
of fixing prices, must have a plentiful supply of tact and patience 
and personal strength, and that they must have honesty of purpose 
and a reputation for fair dealing. I think that is a very big factor 
in present-day industry. [f you can convince a man you are dealing 
with him honestly, then I think in time he gets to see your way of 
thinking and you can get him to deal honestly with you. I do think 
that where rate fixers have established confidence in the men with 
whom they are dealing, they can easily get a very large percentage 
of their prices accepted at the first effort. At one factory I know of, 
the system employed is for piecework prices to be made in the rate 
fixing office from the drawings sent out to the shops to the operators, 
and in this particular case it is exceptional for any of these prices to 
be referred back. In the majority of cases they are accepted be- 
cause the standard of the rate fixing has been managed for a number 
of years in a way which has been acceptable to the men. 

Mr. Pucknell spoke of scientific predetermination of operating 
time. This is very interesting. If you get ten different men and 
train each in precisely the same way of doing the job, and if you can 
induce each to work his hands in exactly the same way and his 
brain to think at the same rate, I still think you will get a difference 
in operating times between different men. The greatest difficulty I 
see is the selection of one particular man to represent the average 
upon whom the basis times are to be fixed, I feel that this is probably 
the most difficult part of the time study—the determination of the 
average time for an operation. I have personally seen some photo- 
graphs taken by fixing a light on people’s hands to indicate the exact 
motions they have made in performing an operation, which clearly 
demonstrated the difference in distance that people’s hands travelled 
while doing the same operation with exactly the same tools and jigs. 
One man’s hands always travelled straight to the job, whilst the hands 
of other men were less direct, resulting in greater time being taken 
for the same operation. I suggest to Mr. Pucknell the necessity for 
scientific predetermination of the operation by an expert process 
engineer as a means of arriving at the time to be allowed an average 
man for a knowledge of the expert’s rate of working. 

There are one or two other points which occur to me. One is 
that in this country firms are faced with trade union customs. Any 
firm which is a member of the Employers’ Federation usually has 
an agreement with their workpeople that piecework prices will not 
be altered without mutual agreement. If they cannot find some 
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means of changing the methods or cannot arrive at a settlement by 
mutual agreement with the operator, they are required to give a 
certain number of days’ notice of the change they have in mind. 
If a settlement is still unobtainable, the matter is referred to the 
local conference, followed if necessary, by the central conference, 
and if that fails, they are back again where they were in the begin- 
ning. That is one of the difficulties I would suggest to Mr. Pucknell 
an incentive scheme is faced with. 

I would like to ask Mr. Pucknell what is his own personal opinion 
in regard to individual piecework versus group piecework. 


Mr. F. W. SHaw: During the course of this lecture Mr. Pucknell 
has made some very strong remarks, and I would like to point out 
one or two things that have struck me. One is that Mr. Pucknell 
says that the best incentive is good management, and another, 
that a man is better satisfied if fully occupied. Well, now, if good 
management is the best incentive, how is it that business firms do 
not first of all see that their works are well managed? If you look 
through the papers asking for new men for the staff, and new 
managers, you will find in many cases the firms ask that the manager 
should be a good disciplinarian, which very often means a man 
who can do the most bullying. Now I am sure that the bullying 
system is not a scrap of use. As a matter of fact, a man who is 
bullied naturally reduces his efforts straight away-——you will find 
it in every branch, not only in the works but in the offices as well. 

Regarding the second point—that a man is better satisfied if 
he is fully occupied. If a man is fully occupied, surely he does not 
need an incentive. In a certain works it was found that by cutting 
out the bonus system entirely and putting the men on day work, in 
six months the output increased by nearly fifty per cent. Mr. 
Pucknell would say that the bonus is the real incentive, but in that 
case it was not. The men had no faith in bonus schemes. They 
knew that if they saved time on one job, on the next similar job the 
bonus time rate would be cut. I consider that the best incentive is 
interest—make the work interesting and make the surroundings 
interesting. 

I would like to ask Mr. Pucknell a question. In times like the 
present, when everything is slack, does he not think that a variation 
of the artificial incentive might be a good thing and that the number 
of hours of those now receiving an incentive should be reduced, so 
that those people who are out of work could be brought into employ- 
ment, instead of drawing the dole ? 

Mr. T. Gorst: I would like to begin by saying that I agree 
with most of the points that Mr. Pucknell raises. There is, however, 
one criticism I have to make. In the middle of the paper Mr. 
Pucknell mentions, among other things, a number of beautiful 
ideals, which I think in practice would be very complicated, and 
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no system of incentives is going to be effective unless it has the 
merit of extreme simplicity. 

From my experience with various systems of payment, I have 
found that most piecework systems have many of the elements 
of distrust and certainly lack flexibility, and I think that most of 
the systems I have ever heard of have those disadvantages. You 
yourself, Mr. Chairman, have already stressed the difficulty in 
fixing a price and then getting everybody to agree that it is the 
ideal price for the job. 

The most important essential is absolute confidence between 
employer and employee. This is absolutely essential if any incen- 
tive is to be of the slightest use—and how is that going to be 
obtained? Well, I happen to belong to an organisation which 
has given some thought to this problem, and I would just like to 
tell you the results in one particular case. I was taking an interest 
in a particular man because I knew he was really trying. I said 
to him, “ You are doing very well.’’ He informed me that he could 
do considerably more than twenty-six and I suggested somewhere 
round about seventy-five. Afterwards he did a hundred and sixteen 
a day without any greater effort. 

'f the natural incentive of the producer to increased effort is 
recognised in the simplest possible way, it is the finest incentive 
that can be devised. In our factory during ‘the war we were paying 
a considerably higher rate than other people engaged on the special- 
ised work on which ‘we were engaged, and it was decided to give 
extra money in stages. This worked most successfully. The 
average rate of pay in one American factory has altered from over 
two dollars to over five dollars, and the rate of pay to all classes 
of workers in this factory is seven dollars a day. When the effects 
of this revolution had died down, and as soon as the factory could 
find out just how they stood With that class of product at the new 
rate, the cost was fifteen per cent. less than under the old rates. I 
think it would be very difficult to find a better reason for a simple 
incentive than this. 

A Vistror: I must congratulate Mr. Pucknell on his paper. 
It is very wide and he has given us a lot of home truths. I consider 
that he has begun on basic principles which are evidently right. 
Lost motion is certainly a very important part of the paper and the 
study of hand motions, as has been pointed out, is a very important 
point. In speaking of an incentive, Mr. Pucknell did not mention 
another point which I thought he might have touched upon—waste. 
He did not mention the necessity of keeping up the quality of the 
work and the question of a fine. I consider that a fine should take 
the form of reduced remuneration. Then there is the point of view 
of general remuneration as distinct from piecework, and I would 
just like to mention a system which is indulged in in America (and 


422 








INCENTIVE AND INCENTIVES 


which evidently works very well) which enables a man to work up 
from a lower grade to a higher grade according to output. It is a 
good bargain for the employer provided the increments are reason- 
able, and the employee getting a handsome wage, feels his sense of 
responsibility to be greater. 

Mr. CHIPPERFIELD: I want to stress my feeling against the idea 
of giving any monetary incentive, particularly in regard to the 
work I am connected with-—it is so varied and there are not two 
jobs alike. I know, of course, that there are plenty of gentlemen 
here who are responsible for firms where mass production methods 
are employed. I suggest that the planning department should 
put on the drawings particulars as to how the job should be done, 
and the time you expect the job to be done in. Take a boring 
machine with four or five different jobs; you have all sorts of 
complications and a piecework or bonus system is almost impossible. 
Where, however, you state on the drawing that the work is to be 
done in a certain way and on a certain machine, the man does know 
that if he succeeds in doing that, he has done everything he can to 
give satisfaction.. It gives a man a sense of security when he knows 
at the end of the week that he has given his employer satisfaction. 
A planning department, to my mind, is very successful, as it has 
a real tendency as time goes on to show how the various statistics 
turn out in regard to the execution of work. 


Mr. Symes: I think that one of the main misunderstandings 
which might arise in a paper on incentives is that people might 
get the impression that everyone who uses the term “ incentive ”’ 
is necessarily advocating a very complicated scheme. I think that 
the type of scheme, as Mr. Pucknell stated, should be specially 
devised to suit the work in hand. Two speakers have spoken on 
the simplicity of raising the standard of the day work rate and 
leaving the men to get on with the job, but I notice that both of 
them spoke of organisations where the management seems almost 
entirely responsible for the methods. In one case the time is 
almost rigidly fixed by the management. In the other case referred 
to, a planning department was used, and here are all the essentials 
for a good piecework system. As we know, the exact time is more 
or less accurately determined, and that brings me to my point—one 
that Mr. Pucknell stressed, and one that I also want to stress. I 
am very anxious that this point should not be overlooked, and that 
is, the necessity for a thorough house-cleaning before any incentive 
of any kind is decided upon. The conditions for work and the tools 
should be accurately predetermined and set into motion, and I am 
glad to know that there is an increasing modern tendency to put 
that responsibility where it belongs, and that is right up to the 
management. It is their responsibility to see that facilities exist 
for doing the job properly as regards quality and speed. 
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Regarding changes in incentive methods and group systems, I 
would like to stress that it is possible for a basis of fair and square 
dealing to be adopted as suggested by Mr. Pucknell. It is possible 
to build up such a thing by mutual agreement and for the speed 
to be increased without engendering fear or suspicion. 

With regard to scientific rate fixing, | must confess considerable 
doubt about this. I think I might say that it is a little less of a 
guess than it used to be. Now there is also one other thing. that 
is having accurately predetermined methods and having set the 
prices as fairly as you know how, I want to disagree with one thing 
the previous speaker has said—I think that driving is still essential 
to good management. I do not think that the incentive is entirely 
sufficient by itself. We must admit we are not living in an ideal 
state—we are living among men who are not prepared to work 
to their uttermost unless they are made to, therefore, a certain 
amount of supervision additional to the monetary incentive is 
necessary, and all supervision must have drive for the execution 
of its duties. In modern management whilst incentives act as an 
inducement, it is necessary to keep up the pressure by good super- 
vision. 

A Visitor: I am disappointed that Mr. Pucknell did not stress 
the greatest incentive, and that, in my opinion, is interest. On 
this subject I agree with the first speaker ; I consider that intense 
interest is the natural incentive, and any monetary interest would 
be an artificial incentive. Regarding piecework systems and other 
methods of artificial incentives in workshops, there is something 
to be said for them, but I am inclined to agree with the two speakers 
who were of the opinion that reasonable remuneration, plus some 
incentive in the way of interest and a guarantee of employment, 
gives the best result. 

A Visitor: I noticed in Mr. Pucknell’s early remarks regarding 
a piecework system, he spoke of increased quality in the product, 
and in a later portion of the paper he commented on increased 
inspection. I think it is generally agreed that piecework does 
induce a tendency to hurry and therefore involves increased inspec- 
tion, with a good deal of rejection, or a greater percentage of re- 
jection, than is probably experienced on ordinary day work. The 
system which Mr. Pucknell favours in his paper appears to be ideal 
and depends entirely on process, and yet I think in this country 
the majority of employers seem to find that processing throughout 
is too expensive, and they get a sort of half-way house between 
processing and rate fixing, so that you get a small proportion of 
the job processed and the majority is a sort of bargain between the 
rate fixer and-the operator. Then Mr. Pucknell raises the question 
that we must not reduce the incentive during a slack time, but the 
operator cuts out the incentive himself—he tends to spread his 
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work. out over a longer time rather than lose his job or be put on 
a rota. The incentives spoken of apply almost in every case to 
the operator, but it would be interesting to have some remarks 
on incentives that would minimise waiting times. 

A MemBerR: I should like to ask Mr. Pucknell whether he 
favours the introduction of semi-skilled labour for skilled labour, 
or unskilled labour for semi-skilled wherever possible, as this seems 
to be the tendency in some works in these days. Should there not be 
some compensation for the personal loss that must occur owing 
to the reduced output of the machine, loss of tools, broken tools, 
etc., due to the machine not being operated by so skilful a person ? 

A Visitor: I would like to ask Mr. Pucknell what he would 
advise in the case of firms that have existed for eighty years or 
more and have inherited past practices, and although the prices are 
unfortunately too high to meet present day competitive prices, they 
are still carried out as a matter of honour. What incentive would 
you offer the men to forego the previous arrangements? The 
position is due to lack of technical knowledge on the part of the 
foremen of the past, where prices were simply given ad lib. Modern 
cost accountancy has pointed this out. 

Also, with respect to incentives, I do not think that you can offer 
a greater incentive to output than continuity of employment. The 
men themselves automatically cease to produce at the first sus- 
picion of slack time. In the boiler making trades the bonus comes 
down from sixty per cent. to about twenty per cent. in a very 
short time. Consequently, I am of the opinion that continuity of 
employment is the finest incentive possible. 

With regard to firms who have introduced the system of putting 
full particulars on the drawing, I would like to know how that 
would pan out with about three thousand men ? 

A Visitor: I would just like to suggest that a lot of the con- 
fusion existing in industry to-day could be eliminated if there could 
be some system of natural selection for engineers, and for other 
trades. There should be some scientific system of selection to 
decide whether a man is suitable for the job he chooses. 

Mr. PuckNELL: In reply to Mr. Lauder’s question regarding 
individual versus group working, I would certainly advocate in- 
dividual working wherever possible, for by this means the faster 
worker than the average is enabled to obtain increased recompense 
for his efforts. But in standardised production—and particularly 
chain production—group working can be made very effective pro- 
viding the fast worker is made to set the pace. My experience is 
that in general men prefer individual working in order that they 
may obtain the monetary results of their efforts, this applying 
in particular to those operators working at a speed above that of 
the average, either by reason of superior skill or effort. 
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Mr. Shaw says that a man is better satisfied when fully occupied. 
I quite agree, but surely this is an essential function of the super- 
vision of the shop. In an efficiently managed shop, a man has not 
much chance of being otherwise than fully occupied. I have said 
that one of the first essentials in introducing an incentive scheme 
is to give a thorough house-clean to all methods, and if as a result 
of the investigations the staff is also found to be inefficient, they 
should equally be brought into line. 

Mr. Shaw also said that no incentive was needed if men worked 
on day rate and had an interest in their job. Probably this would 
be true if the supervision were sufficiently strong and the base 
rates were commensurate with the man’s efforts, but it must be 
acknowledged that the base rate in the engineering industry is 
less than in several other trades, and by itself is insufficient to meet 
all the requirements of a married man and his family. Therefore, 
he is dependent upon some form of incentive return in order to 
augment his base rate. Regarding his suggestion to take the people 
who stand outside the Labour Exchanges and put them into the 
workshops, and by so doing get rid of the people on the dole, I 
consider the direct result would be immediately to increase the 
cost of production beyond the economic selling price, thereby still 
further reducing the markets open to us at present. 


Mr. Gorst spoke of a certain system which is world-wide and 
well-known. I agree with Mr. Gorst’s criticisms under those par- 
ticular circumstances, and would say exactly what he says in his 
position. He has left us to infer that the industry he was referring 
to was a standard line of production, but as Mr. Symes said later, 
I think it is a fact the management set the times and the man has 
little chance of taking longer than is actually predetermined. 

A speaker mentioned a fine for bad workmanship. It is an under- 
stood thing that under an incentive scheme a man who produces 
defective work has to replace that work jn his own time, and this 
is a form of fine for bad workmanship. 

Mr. Chipperfield said that the best incentive a man has is to 
give his employer satisfaction. From my own experience, I should 
say that an employee is better satisfied in increasing his pay-packet, 
and his chief satisfaction is derived from the amount of bonus he 
earns at the end of the week. 

Mr. Symes says that driving is still an essential to good manage- 
ment. Effective management does definitely depend on driving. 
Men, however much we like to regard their idealistic qualities, do 
not give, generally speaking, as much as they might. A combina- 
tion of fair dealing and intensive supervision gets it. 

One gentleman spoke of interest. He said that interest was the 
main object. I do not agree. Life between seven-thirty and five 
o'clock is too economic to be based upon ideals. It is all right in 
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hobbies or in a private business where one is working for oneself. 
I would say that the main interest in a workman’s life is the amount 
of money he gets in his pay-packet. His family must depend on 
how much he takes home on Friday night. He must have something 
to maintain the continuity of interest spoken of, and I would say 
that the pay-packet is the best means of maintaining this interest. 
If a man finds that by taking an interest in his job he does not 
get any more than £2 16s. a week, his interest will soon wane. 

With regard to the remarks concerning the quality of work and 
increased inspection, with the introduction of an incentive scheme, 
it is generally necessary to increase overhead charges, one of which 
is inspection. When on piecework, a man tends to speed up his 
work and to get what he can past the inspector, the employer has, 
therefore, to intensify the inspection. If the scheme is going to 
be economically sound, the amount saved by the employer as a 
result of the introduction of the scheme must be set against these 
increased overhead charges. Regarding semi-skilled labour in place 
of skilled labour, if a firm finds that a semi-skilled man, an entirely 
unskilled man, or any man, is maltreating the jigs, tools or fixtures, 
there is only one thing to do, and that is, get rid of him. You 
cannot have an excess of soul in industry; you are forced to get 
rid of men who spoil tools, if for no other reason than that of 
self-preservation. 

Several speakers mentioned the tendency on the part of the 
operators to reduce production in slack times. This is certainly a 
fact. We are dealing with human beings ; we are not dealing with 
machines. But men cannot be employed where there is no work, a 
rota scheme may be the most human solution. Production costs 
must be kept to a minimum, if the order book is to revive, and 
when it does more men can then be employed. There is no short 
cut to economic salvation. 

With an old-fashioned firm of eighty years standing, it would be 
most necessary to have a thorough house-cleaning. You have to 
tell the management first of all that the methods are out of date 
and that money will have to be spent to bring the plant up to date. 
I would suggest the scrapping of the old plant and the old methods. 
When this has been done, the piecework agreement says that the 
old prices can be revised. Then if the men do not care to accept 
the new rates, under the circumstances, there would be no alter- 
native but to replace those men not wishing to accept the new 
working conditions. 

A vote of thanks to the lecturer was proposed by Mr. Fenton 
and seconded by Mr. Stoddart. 
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PAYMENT BY RESULTS. 


Discussion at the Birmingham Section of the 
Institution. 


R. W. G. GROOCOCK (President, Birmingham Section), 
M in opening the discussion, said: What is payment by 
result? I ask this question at this stage because I feel 
that it is always a good thing to have at the beginning of any 
discussion some clear idea as to what is really meant. If we can 
get a definition at this stage it is likely to save explanations later 
on. My understanding of payment by result is that the salary or 
weekly wage of the individual is affected in some way or other by 
the work done by that individual. In other words, the salary or 
weekly wage bears some relation to the output. For instance, a 
managing director may have, in addition to his salary, a percentage 
of the gross profits. A salesman may have a salary plus a commis- 
sion on his turnover, while a workman may have either a standard 
allowance in time plus a percentage of the savings that he makes 
on that time, or a standard price for each piece of work that he 
turns out. In each of these cases the resultant wage or salary has 
some relation to the work that has been done. In general, my 
view is that payment by result is an incentive to the individual 
to increase his productivity, and as such is highly desirable from 
whichever angle we approach it. 


Advantages of Incentive. 

We production engineers must always keep in front of us our 
natural slogan which is—increased productivity and lower costs, 
coupled with increased earnings for our people. I believe that 
maximum results can only be achieved by the use of incentives. 
The incentive may be a wage that is so much higher than that 
paid elsewhere that the workman, being desirous of maintaining 
his job, will give a high quantity and high quality output. On the 
other hand, the incentive may be, as mentioned before, either a 
percentage of the turnover of a factory, or turnover in sales. What- 
ever form the incentive takes it must always be directed toward 
our main objective, which is increased output per individual, or 
per foot of floor space employed. Properly applied, incentive 
schemes should ensure that maximum awards are given to those 
who are doing the most to deserve them. 


Basis of Payment in Vogue. 
May I now, for a moment, review the basis of payment in vogue, 
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both in this country and in other countries, and for my purpose 
I shall only deal with those that refer to the wage of our employees 
on check. The first and most common basis of payment which I 
will mention, but shall not pursue, is that of so much per hour 
or day. While this system is in common use it has, in many works, 
one inherent defect, namely, that the man who turns out a lot of 
work per day gets no more for it than does the man who is shirking. 
If the shirker can hide his lack of effort in any way, then he is as 
well off from the monetary point of view as the man who is putting 
in his best. This is so fundamentally wrong according to our 
modern ideas that we need not at this stage pursue it further. 


Premium Bonus Systems. 

Another group of incentives is based on what used to be known, 
and is still known in some places, as the premium bonus system. 
There are many such systems in vogue, but most of them are only 
variations from the two original ones, namely, the Rowan and 
the Halsey. Under these systems the operator is allowed a standard 
time in which to do his job, and any saving that he can make from 
that time is divided between him and his employer. 


Rowan System ‘“‘ A.”’ 


The Rowan system, which has a mathematical base, is arranged 
in such a way that under no circumstances whatever can the 
employee draw double wages. By many who have given this matter 
considerable attention, this is a severe handicap to the system. 


Halsey System ‘ B.”’ 

In the Halsey system a standard time is allowed and the savings 
made by the workman are divided between him and the employer 
in different ways. In the majority of cases the savings go half 
to the employer and half to the employee. In some variations of 
this system the savings are divided as fifty per cent. to the employee, 
ten per cent. to the indirect workers of the section concerned, and 
forty per cent to the employer. Usually when a division such as 
this is used it is based on group working. There are many other 
variations of these two systems. They are given different names, 
usually the name of the individual who brought them into prom- 
inence, but in general, they are merely variations in the division 
of the savings. 


Bonus Per Piece System ‘‘ C.’’ 

Another system that has a strong following in certain districts, 
and particularly in certain districts in the States, is to pay the 
individual, or group of individuals, a standard day rate, and in 
addition to this to pay them a bonus per piece on what they pro- 
duce. As previously mentioned, this is in some works an individual 
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affair, in others it concerns groups, and in still others it concerns 
the whole of the works, the only difference being the division that 
is made with regard to the accrued bonus. 


Straight Piecework ‘‘ D.’’ 

The last system that I propose to mention is that of straight 
piecework. In this particular case, the payment is one either on 
the basis of a time allowance per piece or, as is generally the case, 
a definite price per piece for each article produced. In this country 
this system is also associated with a guaranteed minimum rate, 
that is, if a man’s minimum rate is forty-eight shillings and he is 
producing articles for which he is paid a shilling each, even if he 
does not produce the forty-eight pieces he will still get his minimum 
rate. Normally, however, where straight piecework is in vogue, 
there is an understanding that piecework prices are so arranged 
that the average worker can, when he gets used to the job, earn 
at least one-third over his minimum rate. 


Limitations. 

Each of the bases of payment that I have mentioned under 
“A,” “B,” “C” and “D” have certain very definite limitations, 
and I would like briefly to review some of the factors that prevent 
these systems being so great an incentive as we would desire. The 
limitations of day work I have already mentioned. The limitations 
of premium bonus are, in my estimation, mainly psychological and 
are concerned with the fact that the men who make the saving 
only have a portion of it. This may limit output. 

I have mentioned that under the Rowan system the finest work- 
man in the world is never allowed to earn double time, yet the 
system is so arranged that under ordinary time allowance the poor 
workman may easily earn time and a third. It has been suggested 
that after this point a good workman loses ground so rapidly that 
he will not produce much more than this. If I am right in what 
I say here, then the Rowan system does provide for definite limi- 
tations of output, consequently should not, in my opinion, be 
applied to repetition work. 

Under the Halsey scheme the good workman can keep on saving 
money, but he only has a proportion of what he saves, and here 
again it is claimed that the incentive is not so great as it would be 
if he had the same amount of money for the second piece as he had 
for the first, and so on. In my opinion, this scheme is suitable 
for repetition work when the work goes through in batches. It is 
not, however, suitable for continuous production. 

The limitations of an assured day rate, plus a bonus per piece 
rate, are many, although none is vital. Let me first deal with this 
from the point of view of an individual. When an individual is 
working on this system he begins to understand after a short time 
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that the more pieces he produces in an hour, the less he gets per 
piece, and again I would mention, this may tend towards limitaton 
of output. 


In arguments on this system [ have had it explained to me that 
all the individual thinks about is that if he can produce one more 
piece he gets another section of the bonus for that piece. On the 
other hand, I believe the psychological reasoning of that is wrong, 
and I feel that the large majority of workmen do pay some attention 
to the fact that the more they produce the less per piece they get 
for it. Ata later stage I will develop this when dealing with piece- 
work. 

When this assured day rate and bonus per piece is tied up with a 
group it will, I believe, work fairly well unless the group is too 
large. I have a very distinct feeling, however, that when it is tied 
up with an entire organisation, then the incentive and the individual 
are so far separated that there is a tendency on the part of the lazy 
man to slack. This tendency might be noticeable also in the smaller 
groups, but there is a restraining influence always in the smaller 
groups inasmuch that the numbers concerned being small, they 
can watch over each other’s efforts in this respect. When the 
system applies to a whole organisation I am afraid that this correc- 
tive is not present. 


In straight piecework there is also under our present system of 
payment, a minor drawback. If we consider only the piecework 
side of a man’s wage we shall find that he is paid the same for the 
last piece in the hour that he produces as he was for the first piece, 
but we have to consider that there is another side of his wage at 
the present time which is independent of his output, and that is 
the cost of living allowance. This definitely does affect the amount 
that a man gets for each piece that he produces. 

Take, for instance, the case of a man whose base wage is forty- 
eight shillings per week, or one shilling per hour. He is doing a 
job the piecework price for which is a shilling. In addition to his 
forty-eight shillings per week, this man will get ten shillings per 
week cost of living allowance, which is roughly 24d. per hour. You 
will see, therefore, that if this man produces one piece per hour 
he gets ls. 24d. for it. If he produces two pieces per hour he gets 
ls. 14d. each. If he produces five pieces per hour he gets 1s. 03d. 
per piece. 

These are small differences, I know, but the differences are in 
the wrong direction, inasmuch as instead of the man getting less 
per piece as the effort required increases (as he does under the 
present system) he ought at some stage to get something to make 
up for the extreme efforts which he has to put in to achieve the 
higher results. 
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On what Class of Work are the above Schemes best Suited ? 

May I now for a moment examine the cases I have mentioned 
to see where each of the above types of incentive have the best 
chance of being successful. First let me deal with the Rowan 
system. 

There is no doubt whatever that the sole idea behind this svstem 
is that it shall be so arranged that if time or rate fixing is bad, the 
resulting payment will never be excessive. You can easily try this 
out for yourself by taking a case where a man is given one hour 
for doing a job, and actually produces three pieces in the hour. 
All will admit, I believe, that this would be bad rate-fixing, yet 
there is always a possibility on some classes of work of estimating 
being as bad as this. Rate fixers who are present will disagree 
with this statement, but were I to take them over to a strange 
job and ask them to give me a time for it, at the same time ask the 
man to start on it at once and expect them to give me a time at 
once, there are huge possibilities that their time would be as ridi- 
culous as the difference between one and three hours. They may 
not admit it, but I have seen so many cases of this description in 
the old days, and recently too, that I have a distinct feeling that 
this was in the mind of the originator of the Rowan system. It 
was definitely based on a lack of knowledge of how long a particular 
job ought to take, and as such the originator wanted to safeguard 
his position. 

This system is particularly applicable in cases where it is really 
difficult to form a correct estimate of the time required, and it is 
not at all a bad system to use in experimental rooms, and even in 
tool rooms where the work is non-repetitive in character, and where 
the management desire to do something better than pay day work. 
It should never be applied, however, where good correct time study 
can be used. 

The above reasoning is true in a measure with regard to the 
Halsey system, but this can be applied with advantage where 
correct rate fixing and time study are possible. 

The Halsey system is quite a good one to use in shops where the 
work is going through in batches and where the batches will be 
repeated from time to time. My individual preference, however, 
for this kind of manufacture is to use straight piecework, because 
the moment you are in a position to study the job and put on 
accurate times, then you are in a position to put on accurate prices, 
and in such cases my preference always is towards straight piece- 
work rather than time basis. 

Many people apply the time basis simply because they want to 
have the opportunity of changing the rate of pay of the individual 
who has been doing the job. This, in the opinion of many, is equiva- 
lent to cutting a piecework price. It is one of the things that has 
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tended to prevent workmen from turning out their maximum. If 
an employer has no idea of changing the basis of the job from a 
highly paid man down to a low paid man, still maintaining the same 
time element, then there is no reason why he should use the Halsey 
system, apart from the fact that he is afraid that his rate fixing is 
not above suspicion. 


Continuous Flow. 


When we come to a continuous flow of work, then we find great 
trouble with piecework. Wherever continuity of production really 
takes place in the form of movement of individual pieces as distinct 
from movement of batches, then it is pretty certain that there is 
going to be difficulty with piecework prices. The movements are 
speeded up, the work comes in faster and moves through the shop 
at a quicker rate. and naturally there is a claim that methods have 
been altered and that the piecework price should be adjusted. 

When such claims have to be made there is always possibility of 
disagreement, and consequently, I believe the best method of all 
for continuous working is to have day work instead of payment 
by results, but make the base rate of the day worker so high that 
he will give of his best. Under the continuous production methods 
of the future, the rate of working will definitely be fixed by a 
planning department after careful time study. In these cases, the 
individual becomes lost in the group. 


A Risk we must Avoid. 


The objective we wish to attain, whichever system we are putting 
in, is to get maximum output from our individual workpeople or, 
alternatively, from the factory as a whole. If we wish for a peaceful 
life, the one great risk we must avoid is a time allowance, or a 
piecework price that is not fair. Under this term “ fairness” I 
am including both fairness to the employee and to the employer. 
Whichever way the unfairness may lean it is bound to result in 
trouble sooner or later, and from this it is quite clear that whatever 
payment by result scheme we put into use, we must have prelim- 
inary time study if we wish to assure success. 

In those cases where only one job has to be done, then undoubt- 
edly we have to guess, but we may have a man for the guessing so 
experienced that his guess is almost as good as time study. Good 
rate fixing is essential if we wish to succeed with piecework, but 
as a preliminary to rate fixing, or running in parallel with it, we 
must have standardisation of both our methods of work and the 
quality of work that we desire. 

Mr. H. C. ArmiTaGE, who was unable to attend, sent the follow- 
ing contribution, which was read by Mr. Walker: The writer is 
sorry not to be here this evening, but the arrangement to speak 
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for ten minutes on this subject was made without his knowledge. 
Nevertheless, he has pleasure in giving a few remarks if anything 
can be said beyond what was stated two years ago when he opened 
and informal discussion on this same subject. There seems to be 
an increased interest in this subject during the last few months, 
but there appears to be nothing to cause it, since there is little 
actually new taking place beyond one or two further suggestions 
upon the 365 different piecework payment systems that have 
already been invented. Why then, is this piecework such an ever- 
lasting problem, and why is it always of interest to any group of 
people connected with works? Surely the reason is that it deals 
with the human and, therefore, incalculable side of business where 
there are so many conflicting elements which affect not only em- 
ployer and employee, but one workman and another, and groups 
of workmen with other groups. 

All of the different systems of piecework have certain things in 
common, but each one has advantages over the others for specific 
purposes. Unfortunately, with the attainment of these advantages, 
some of the desirable features of others have to be sacrificed. Every 
one of them has been designed in an endeavour to find a satisfactory 
formula to cover human weaknesses such as cupidity, laziness, 
variation of physique, lack of fair dealing, etc., on both sides of 
a bargain. The chief difficulty in rating any operation is to know 
what is a fair time to allow. If a “physically attainable”’ basis 
could be formulated, it would help tremendously to the evolution 
of an entirely satisfactory system. 

The worker and the employer look at the time allowance from 
opposite sides. The employer would say that the work could be 
done easily in the time allowed because his demonstrator could 
do it, therefore, the specialised workman could achieve better 
results for his own advantage. The workman in accepting the time 
might say, ‘‘ Yes, the argument is correct, but the man next to me 
has the same time allowance, but his machine, although of the same 
type, is a much better one.’’ Nevertheless, if basic or fundamental 
times could be formulated for most of the elements of operations 
which occur in workshops, the only question then following for 
solution would be a conference matter between representatives of 
men and employers to decide what percentages should be allowed 
for fatigue and what should be taken away for acquired skill. 

At present, it is yet impossible to put up a basic time even by time 
study, and the information that is available towards such an end 
exists in less than five per cent. of British works. There is no 
means of judging the fairness of a time other than by trial and 
error, and therefore arguments follow between ratefixer and work- 
man because neither is in a position to say what is the real time that 
the job will take. This results in piecework systems which advocate 


434 


























PAYMENT BY RESULTS 


payment which allows for a wide margin of inaccuracy in rate 
setting. 

All existing systems are consequently a compromise, and it is 
no use blaming the Trade Unions for insisting on prices not being 
reduced. This rule gives a safe allowance from their point of view 
by conceding an alteration in prices when methods are improved. 
Methods can always be improved, therefore prices can be altered 
when they justify new tools or fixtures. If aman makes big earnings 
easily, it soon makes the cost of the new tools small in proportion 
to the cost and trouble of providing them. The present position 
is therefore reasonably workable to both parties. It may be of 
interest to outline some of the variables that enter into considera- 
tion with piecework times. 

Manual Variables. 

(a) Handling work ; (6) putting work in the machine ; (c) setting 
and fixing work ; (d) handling machine ; (e) removing work from 
machine. 


Machine Variables. 

(a) Accessibility and type of machine; (b) speeds; (c) feeds ; 
(d) jigs and fixtures; (e) cutting tools; (f) belting and driving 
arrangements ; (g) physical condition of machine. 


Organisation Variables. 


(a) Condition of material; (b) material at hand; (c) tools at 
hand ; (d) rush orders ; (e) non-uniformity of inspection. 


Human Variables. 


(a) Strength; (b) energy; (c) concentration; (d) initiative ; 
(e) satisfaction. 

Each of these variables could be again divided into sub-headings, 
e.g., ‘‘ Handling of Work.” (a) Weight of part to handle; (6) 
method of handling; (c) position required to handle work; (d) 
size and bulk of work; (e) rapidity and frequency with which 
handling has to be performed; (f) handling facilities provided. 

There are therefore almost innumerable variables against the 
basic setting of rates, but they are not limitless. It is gradually 
becoming possible to limit a great number of them especially under 
repetition production conditions where they assume their greatest 
importance. On work which is not repetitive, they are not always 
sufficiently important to enter into the calculation, but it is on 
moderate production where the greatest difficulty exists, or where 
work is put through in batches at intervals of several months. 

From the list of variables it will be clear that accurate measure- 
ments of working times can only be made in well organised shops. 
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This means that the details must be definitely arranged and settled 
beforehand. Once settled they should be recorded as a permanent 
part of the system. The failure of many attempts at a wages scale 
can be traced to the fact that the organisation of the works was 
developed in the wrong order and that men were given close times 
to which they could not work because of the failure of other people 
to perform their departmental work efficiently. Reasons for 
failure to arrive at a bonus earning condition were then out of the 
man’s control. 

In a modern works, actual production operations are only possible 
at the end of the effort of a long chain of non-producers. 

The main points which may be taken as axioms in the application 
of payment by results may be summarised as follows. (1) Piecework 
if rightly applied will stimulate increased production of the worker ; 
(2) collective bonuses do not stimulate production but have the 
effect of promoting open-mindedness towards new methods or 
management ; (3) to secure the best results a man must always 
be encouraged to work at his maximum, and punishment should 
be given if he does not keep up to what is known as a fair output ; 
(4) no piecework system should be introduced before the works 
conditions are suitable to receive it, piecework should be at the end 
of the functional management ; (5) times or prices should be set 
with the greatest possible degree of care and study that the work 
quantity will justify ; (6) it is better to have a low rate of wages 
and high bonus than a high rate of wages and low bonus; (7) 
operators must not be expected to work hard without inducement, 
day rate has been considered hitherto as a standard of effort, and 
it is a standard of moderate effort only. [If more than moderate 
output is required men are entitled to get a higher standard; if 
there is no handicraft interest in work there must be a strong 
financial interest in order to kill some of the monotony ; (8) tact in 
the application of piecework is most necessary especially when a 
new scheme is being started ; (9) no piecework system can ever work 
to a cast-iron routine, and allowances must be made for the various 
difficulties that are bound to occur all the time. They can, however, 
all be covered with a degree of personal judgment but, every devia- 
tion should be dealt with in as uniform a manner as possible. 

In the final analysis, there is only one thing which counts, and 
that is, whether a man gets adequate reward for additional effort. 

ivery works can afford to pay for additional effort because of the 

enormous saving it makes in overhead charges. Therefore, the 
particular system of piecework which is chosen is not of such great 
importance as would be assumed from one’s early experiences 
with payment by results. 

Mr. R.H. Youncasn: The subject under discussion this evening 
will probably be better confined to payments made by employers 
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to employees for the performance of certain specific work, usually 
referred to as piecework or premium bonus, and generally consid- 
ered as an inducement for greater individual effort. There seems, 
however, to be a danger of the true perspective of this question 
being lost, and establishing a condition of paying a certain wage 
to an individual to present himself at his place of employment, 
and then having to make an additional payment to persuade him 
to do any useful work. 

Speaking personally, I feel there are considerable objections to 
most of the schemes commonly used. Both piece work and premium 
bonus suffer from the same defects, with but little variation, being 
based on conditions that are subject to too much fluctuation, and 
as the employer pays, the dice is loaded against him more often 
than not. Fundamentally, piece work, premium bonus, or whatever 
term we use, implies a bargain between employer and employee, 
the employer to provide the work to be accomplished, and certain 
services such as power, tools, plant, light, etc., and the employee 
to perform a series of operations, but possible variations enter so 
largely into the bargain that the employer is perforce bound to 
make provision for conditions that cannot be accurately measured, 
and the price paid is often in excess of the actual requirements. 
Also, one has to bear in mind, that in most cases the employee 
must receive a certain known minimum wage, while the employer 
may not get work performed to the value of even this minimum. 

The methods of payment in common use are piece work on a 
money basis, piece work on a time basis, premium bonus schemes, 
a task method, ordinary flat rates usually called day-work, and 
day-work with some form of bonus not directly under the control 
of the individual receiving it. Logically, one can exclude none of 
these from our discussion. I should like to make a rapid review 
of these headings, although there is not time to deal adequately 
with them in the few minutes at my disposal. 

Piecework, either on a time or money basis, that is straight piece 
work, is a simple, easily understood method, readily adapted to 
large or small quantities of any sort of operation, and any type 
of manufacture. Its disadvantages are the necessity for extreme 
care in fixing pricés or times, a natural tendency to produce in- 
different work, abuse of plant and machinery, and the necessity 
for continual revision, and it should be noted that this revision is 
absolutely unavoidable on account of changing conditions. 

Premium bonus schemes have the advantage of operating with 
less skillful time or rate setting, and have a tendency towards 
levelling up earnings. They are, however, not so easily understood, 
give rise to pay-day difficulties with employees and, in the opinion 
of many people, do not offer sufficient inducement to the individual. 

Task schemes. This is an interesting variation, and involves the 
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performance of a certain task, and differs from piece work in the 
fact that failure to accomplish the task does not usually carry any 
penalties with regard to wage payment. It is a useful method 
where it can conveniently be applied, but is not very adaptable, 
and requires long and continuous runs and large quantities for 
successful results. 

Day work is still the most commonly employed method of pay- 
ment for services rendered, at any rate when in conjunction with 
some form of bonus scheme, and is the simplest and most easily 
run scheme of all, its worst defect being that it does not bring 
home to the workers the need for systematic synchronised move- 
ments, the importance of saving time, and the general keenness 
that is usually found where some system of payment by results 
is in operation. 

I think the foregoing covers practically all the wage schemes 
a production engineer is likely to encounter at present, and from 
personal experience I should accept the simple piece work as offer- 
ing most advantage but, any of them can be made to work quite 
as effectively as the other by introducing such modifications as 
may be required, success being entirely dependent on the atmos- 
phere existing, and not on the method or system. The introduction 
of formale, however clever or scientific, cannot alter this funda- 
mental fact. 

When one considers the enormous number of people employed 
in the various branches of trade and commerce who receive a fixed 
salary or wage, it raises the question as to why mechanical manu- 
facturing operations have been singled out for this particular 
condition. After all, an employer is entitled to a proper day’s 
work from an employee, and any inducement which causes a person 
to work at a rate beyond his capacity must ultimately harm both. 
Therefore there is no logical reason why such inducements should 
be held out. We are, however, bound to have a definite knowledge 
of the cost of our manufactures, some system of recording the 
time spent per operation or per part, and in this direction any form 
of payment by results helps, the information being acquired in the 
one direction being the basis of calculation of the other, but these 
points are not in themselves sufficient to explain why these con- 
ditions have arisen, and I should be interested to hear any explana- 
tion other speakers may have to offer on this point. 

There are one or two other methods that crop up at intervals ; 
co-partnership, which for some reason or other never seems to make 
much headway, probably on account of the extreme difficulty in 
finding a formula that exactly meets the case, also the practice of 
allotting shares to individuals and paying the dividend (if any) 
which those shares have earned at the end of every financial year. 
It is worth while to mention group piece work in which a number 
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of persons forming a group are paid a bonus on their collective 
efforts. This, like premium bonus, is looked upon as to some extent 
reducing the personal value of the incentive. 

I have previously said that success depends on the atmosphere, 
created or existing, where any of these schemes are in force, and 
the atmosphere necessary for successfully conducting any business 
enterprise is one of esprit de corps in all parties concerned : a clear 
and intelligent recognition that each and all are dependent on the 
continuity of the business, and that they sink or swim together. 
From that point of view any method which, while providing the 
stimulus, broadens the view of the workers concerned, will be well 
worth the consideration of production engineers. 

As an alternative to any of the foregoing methods, | suggest 
that a form of collective bonus be paid, in addition to the normal 
wages, the bonus to be determined by adding together (1) the cost 
of materials used ; (2) the cost of power, light, tools, oils and such 
sundries ; (3) the nominal wages, and subtracting the amount so 
arrived at from a figure representing a predetermined value of the 
goods produced. 

This bonus would be paid pro rata to the nominal rates of the 
individuals, and would be a direct incentive to every person to 
save time and money in many ways, now entirely ignored. 

I regret that time will not permit of exploring this suggestion 
further, but I feel sure it will open up a line of thought that is well 
worth following up, as one can clearly see that the methods now 
commonly in use tend to produce self-centred workers with little 
thought for anyone but themselves, preferring to work in a very 
narrow circle with their net earnings as the only end in view, 
determined to do only just what this condition compels for the 
greatest monetary return, at the complete sacrifice of craftsmanship, 
and even of obtaining any lasting satisfaction such as may be 
obtained from work well done. 

It is interesting to notice that manufacturing operations on the 
whole tend to become a matter of machine feeding, the machine 
being largely automatic, which not only modifies the skill necessary 
to perform the operation, but ensures that the whole cycle is per- 
formed in a definite and practically unvarying time. Plant of this 
description will not require piece work or any artificial stimulation. 

I should like to reiterate my previous statement, that the atmos- 
phere prevailing, rather than the method of payment, is the most 
important factor, and by creating favourable conditions any system 
can be made to function equally as good as another. To this I 
should like to add that any efforts to cover inefficient supervision, 
inadequate plant, indifferent workpeople, or obsolete methods, by 
the introduction of a system of payment by results, will inevitably 
result in disappointment. 
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One other point I should like to mention is that in a meeting of 
this description, it is impossible to make any reference to rates of 
pay, and on the other hand it is equally impossible thoroughly 
and adequately to discuss this subject without bringing rates of pay 
into the discussion. I am going to leave it at that because we 
could not very well have an argument as to rates of pay for a 
particular class of operation, but it has a bearing on the total money 
earned, and after all we must remember that it is the amount of 
money that a man takes away that represents his real wages, so 
that if you pay a man £1 per week as a nominal rate and then add 
to it £2 per week as a result of a piece work system or bonus system. 
one has got to remember that his total earnings are £3. That is 
a point which does not get quite the amount of attention it deserves. 
We might just as well state that his wages instead of £1 are £3 per 
week. Otherwise you do not get quite a true perspective. 

Mr. 8S. A. Brown: May I be allowed to open my remarks by 
a Biblical quotation? ‘* As a man sows, so shall he reap.”” I think 
that is the real basis of payment by results. I would also like to 
mention that in comparison with other countries, this country is 
more or less looked upon as a very law abiding and well controlled 
country. The reason is, I should imagine, that we have got a reason- 
able class of people, we have also got some very just laws, and we 
have also got outstanding administration. These factors, as far 
as my experience goes, seem to me what are required in a system 
of payment by results. I am very pleased that Mr. Youngash 
mentioned that, because I do not want to feel that I am like a star 
shining in the east, alone. 

One has to think on the lines of what one is doing at any particular 
moment. It is not every firm that is employing thousands of men ; 
it is not every firm that is producing thousands of details. You 
have what you term “ jobbing shops’ who do details once a year. 
Perhaps they never see its exact replica again, but something like 
it. I believe that one of the greatest troubles arising out of payment 
by results has been due to this diversity. 

Many of us in this room will no doubt be able to cast our minds 
back to some of the things that happened, say, twenty years ago, 
when a foreman had to be rate fixer, foreman, booking clerk, and 
everything rolled into one. Rate fixing can never be administered 
properly under those conditions. I think our Institution, holding 
the standard it does, should consider it within its province to set 
out anew and try and establish a formula whereby payment by 
results should be administered. We should be able to produce 
foundations on which the whole thing could be built up. 

You have timing, and recording, and the scrap account, and 
other things which are all questions of output, all questions to 
consider, and these are the things which create trouble. There is 
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another thing, we cannot help but notice when these subjects are 
discussed, that everybody’s ideas would seem to run on machine 
shops. Why, I do not know? The question of payment by results, 
I think, was applied to such places as foundries years before it was 
ever applied to the machine shop. 

Until recent years, I believe it was more or less a simple matter 
to form a weight basis for payment. I would like to mention, 
however, arising out of the question of comparison of systems, one 
concern I was connected with, in which foundrymen were paid on 
a tonnage basis. They were getting say, fifteen cwts. of castings 
per man. We applied it to individual piece work and got twenty 
ewts. per man. I put that forward to show the difference between 
individual and collective systems. 

The outstanding point so far as I can see in payment by results 
is that it undoubtedly does give you better work. It compels 
management to introduce means and forms of checking. Where 
you have a piecework system, you need an equivalent to the police- 
man, and the keener your administration, the keener your method 
of administrating your piecework system, the more easily will it 
apply, and the more smoothly will it run. It compels management 
also to study their methods and to keep them up to date. It compels 
them also to administer their shops on a 100 per cent. basis. When 
you have men working on piecework, it is natural they are not going 
to be held up for plant, tools, material, etc. 

Also, another thing which the piecework system as a whole does, 
it is a very large factor in the creative faculty. If you keep opera- 
tors happy in their work on the piecework system, they are keen 
to make headway. I believe you get more productive ideas arising 
out of that system than people dream of under day work or a 
go-as-you-please system. 

It is astounding the number of shops to-day which are still work- 
ing without any piecework system whatsoever. If some definite 
principles were laid down whereby most of the pitfalls could be 
avoided and put into such form that people who wanted to adopt 
piecework could accept these principles, I believe it would be an 
outstanding factor in favour of its more general adoption. 

Mr. Geo. WittiaMs: While I have been listening to Mr. Groo- 
cock’s, and Mr. Armitage’s views, and the remarks by Mr. Youngash, 
I have been wondering whether we really ought to entitle this 
meeting an informal discussion. There is nothing so far that I 
have heard with which I am not in agreement, and not being an 
Irishman, I cannot force an argument. I should like to pay a tribute 
to whoever on the Council suggested that this subject should be 
discussed by all the Sections of the Institution, and I am sure 
that when all the papers and discussions are collected and published 
for the benefit of members and others, there will be some very 
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interesting and helpful information. 

When this subject was first broached, I and several other members 
felt that we should approach the matter entirely on our own lines. 
There were no restrictions imposed by the Council. 

The application of payment by results is so broad that one might 
well divide it up into different sections. First of all you get public 
utility services such as gas, electricity, railways, where it is prac- 
tically impossible to lay down definite schemes to measure work 
done by the various people. We need hardly deal with that because 
there are not many production engineers engaged in that kind of 
work, excluding railway engineering shops. 

Secondly, there is the standard product, where something definite 
is laid down, prices are fixed before the article is placed on the 
market, and the manufacture is definitely settled beforehand. 
Most of the speakers to-night were dealing primarily with the 
standard product, such things as motor cars, gramophones, radio 
sets, etc., selling price being fixed before production. 

I would like to deal particularly with what we call the “ purpose 
made” class of business, where we make things to customers’ 
specifications, or “ jobbing shops.” Up and down the country there 
are thousands of these small works, some employing fifty men, some 
employing a hundred, two hundred, three hundred, up to a thousand, 
and these people have to quote definitely for each individual article. 

The best basis of labour in these shops is true piecework, without 
any bonus or any other incentive whatever. Why I think so is 
that, in a great number of instances, these people lose a lot of 
orders because they do not know beforehand what the articles are 
going to cost, and they estimate somewhat blindly. Of course, it 
is known that a large number of firms exist on their losses, or so 
they tell us. I think it would be a very simple matter to devise 
some method whereby, before quoting for any article which they 
are prepared to manufacture, they could say definitely that the 
labour cost of that article, or series of articles, has to be so much, 
material has to be a certain amount, and overhead burden has to 
be another amount, accumulated together so that when the order 
comes along the job goes into the shop, the men are paid definitely 
the price which has been agreed. However, I have discussed this 
matter with men of experience and they tell me it cannot be done. 
They say it is impossible to tell before ‘hand how much the labour 
will be. Still, I feel the situation is not hopeless. If we can only 
apply some system of straight piecework in cases like that we ought 
to be able to quote much more closely, and be able to have something 
like satisfactory payment for the worker and a reasonable profit 
over the manufacturing cost. That is the simple contribution that 
I wish to give to the meeting this evening. 

Mr. Pearson: Following the last speaker’s contribution, it 
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might be interesting to you to hear some figures. I happen to have 
here a chart made at a works similar to one of those just referred 
to, where there are about a hundred men doing all sorts of jobs on 
a straight piecework system. The chart before me covers the last 
four years. A few years prior to that period they had running 
the old time board, which I expect most of you here have seen, 
where a man is supplied with a piece of wood and is given a piece 
of chalk with which he records job time. It is sent into the time 
office, and for the next day another one is sent up. Once the record 
is erased, it is gone for ever. The first thing was to get rid of that 
system and bring in the operation ticket. We still carried on with 
the day work for three years, but during that time we were very 
carefully recording what was happening, and incidentally also 
issuing our work in detail and in operation detail as well. 

We then started a bonus system and had a great difficulty in 
getting our men to agree. After various negotiations we got them 
to agree to a group system of bonus. The system that was even- 
tually agreed upon was a bonus earned individually but distributed 
collectively. In other words, we had so many pools running through 
the departments. The machine shop, for instance, would pool, 
our millers or planers and so on. The figures for those two years, 
when the pooling system was in operation are as follows. First 
year paid each of our men an average of 8.4 per cent. bonus, second 
year paid each of our men an average of 12.8 per cent. bonus. And 
then in the second year we started to get grumblings in the shop. 
“Tom Jones was not pulling his weight” and “ Harry Brown 
was no good to us.”’ The men eventually agreed to an individual 
bonus system which in practice really is a straight piecework 
system. When we got into the new system, the increase went 
from 12.8 to 14.03 per cent. Our rate fixing section would deter- 
mine the time of the job. Say it was three hours’ time—on the 
operation ticket made out to the operator we should put four 
hours, which would include a third bonus, as agreed with Trades 
Unions. We arranged the day work as far as we could with them. 

During 1929, while we were definitely satisfied that we had made 
improvements as between 12.8 and 14.03 per cent., according to 
the agreed method, we discovered quite a number of operators 
whom you could never get to put in much less time than was stated 
on the ticket. If you put four hours on the tickets (three hours 
basis time) we had a number of operators who insisted on ticking 
off three and three-quarter hours. So we decided we would try 
something else, and the next thing we tried, in 1930, was this: 
Instead of our bonus time being included in the time of the job, 
instead of putting four hours on the ticket, we put three hours. 
What happened was this. In the very same cases which formerly 
were taking three and three-quarter hours they took two and 
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three-quarter hours. The result was a bonus increase on the 
average from 14.03 in 1929 to 17.3 per cent. in 1930. 

I would like to mention the employer’s side of this question of 
payment by results. Just how far are production engineers to be 
trusted with full confidence on financial details? My directors 
say to me, “ Well, these chaps are getting very much more wages 
now than they used to. Whether it is called bonus does not matter, 
there it is. Our wage bill, including bonus, is very much higher. 
It is all right providing we get extra orders to accommodate that 
extra wage bill.” To put that into a round figure, as it were, we 
get something like this. Say for argument’s sake that on day work 
at the rate of production we pay £10 wages. It was found during 
that period that expenses to be covered for that £10 were £10, so 
for that job we estimate £10 for wages and 100 per cent. for estab- 
lishment charges. 

We come to the time when a man gets £5 bonus, reckon £5 wages 
and £3 bonus. If we pay the same percentage of wages, that only 
comes to £15. We have made a saving of £5, and time has been 
saved. 

If these gaps cannot be filled up, what is going to happen? That 
is what is happening with us, and in 1930, unfortunately, our 
orders have decreased. Our expenses are more or less the same 
because we have to carry a fairly heavy staff of specialists. One 
cannot pick a man up every five minutes who can do these jobs—he 
has to have a certain amount of training. 

So that our experiences are more or less constant. They do 
vary, true, but then you see the difficulty in this. When you get 
slack times you are asked this very important question, “* What 
about it?’ There is a tendency for the employer, very naturally 
and logically, to say, “I do not see that we can pay for all this 
saving,’ and I am inclined to feel that the Rowan system would 
rather be favoured by the employer than a straight piecework 
system, possibly because of that. The thought I want to leave with 
the meeting to-night is that if we cannot get all the cards put on 
the table, that is, from everybody’s point of view, the mere fact 
of talking about payment by results as we see it in the shop is not 
going to get us anywhere. 

Unless we can get employers to come along definitely and put 
all the cards on the table, it is only a matter of time, I think, before 
we may even come back, not to day work, but possibly to a system 
that is piecework as regards output and day work as regards pay- 
ment. I do feel that the Institution has got to get very much more 
information, and not be satisfied with information purely from 
the shop. I think the financial side of the business has got to be 
brought in somehow. Personally, I do not quite see how we, who 
are here to-night, can logically draw up any scheme. We cannot 
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even try to suggest a scheme if we only view it from the shop angle. 

Mr. H. Spinks: So far, nobody here has given us any figures 
or facts about the cost of operating the various piecework systems, 
and my experience has been that, when you get piecework systems 
in a large organisation, the cost of administering them is rather 
considerable. I think myself it should be possible to increase the 
rate of pay and do away with the piecework systems. 

When the job is put in the shop, you know first of all what you 
are going to sell it for. Secondly, you know what you expect the 
shop to produce it for. With a good planning department, would 
it not be possible to plan the job and to know exactly what time 
jobs should take for the operation, give the foreman so many men 
and tell him what time he has got to produce the job in, and how 
many you want per week? I think that would be possible, in view 
of the cost of administering various piecework systems. 

Mr. I. H. Wricut: Looking at it from the outside, there are a 
lot of difficult situations which seem to grow up. For instance, 
one great barrier seems to be that the people concerned divide 
themselves into two parties—those who are paying and those who 
are being paid—and this sharp division makes the thing into rather 
a battle than a reasoned system. It does not seem to be possible, 
after all these years of payment by results, to get out of that situ- 
ation, and as long as it exists there will always be difficulties and 
it will be a very acrimonious subject. 

My concern mainly is the effect of payment by results on the 
people who are not usually paid by results, that is the staff generally. 
It seems to me that the staff and people who have a settled salary 
or wage, ought to be considered in payment by results just in the 
same way as the operators of the machines. A system is used in 
some shops where work changes a good deal (that is, in the general 
shop, that has been spoken of) which seems to me to have an ele- 
ment in it which, if we can get over this distrust a little better, 
may be the basis of a general system of payment by results. In 
these shops a periodical bonus is paid to the staff, based on total 
output, or some similar figure. 

I argue that in a business where the shop is worked economically 
and efficiently, and where the organisation is good and works 
smoothly, there is quite as much credit due to the staff who are 
running the organisation as there is to the men who are doing their 
share in keeping the machines fully occupied. Payment by results 
ought to be extended to these men in a similar way as for the 
general shop. 

Mr. T. 8S. Rump: I should like to give a personal experience 
of the bad effects of improperly fixing rates, and not only that, but 
the difficulties it makes whether you pay on a time or money basis. 
I remember when I was a young man being put on a job for which 
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24s. 3d. was being paid, and another man that was doing it was 
a fully rated man. I was put on this job, got ahead, and got the 
price cut. I expected it, because it was only reasonable. I took 
it on again, got ahead again, and got it cut again. I may tell you 
I did not make any more bonus on that job. That is where that 
sort of thing leads—the very thing we have got to avoid. It is 
most important. Had that not been on a money basis, the same 
thing would not have happened. A man who is already getting a 
higher price would still be getting it with time instead of money. 
His time would have a bonus effect. I should have been paid at 
a lower rate. Secondly, that man would have no incentive to get 
a junior off the job which he would have otherwise if he was going 
to get his price cut. 

Another instance was pooling of bonus. The men who were more 
highly skilled were strongly organised and enforced this condition 
on the people who were getting the soft jobs and getting away with 
more money. The first week it worked all right, the second week the 
bonus nearly disappeared, and the third week every man was in debt. 
Then the foreman got an idea. He did not give the men the usual 
pay ticket. The foreman came round with his pad and made out the 
ticket. In the absence of a pay check the shop committee were 
unable to check each man’s earnings and the system collapsed. 

Regarding systems, I think it is very important at the present 
time. Firms are opening out and being more generous, and have 
a broader outlook than they used to have. There are still firms 
who will take advantage of present conditions to enforce prices 
which cannot be upheld later on, and if things are not done fairly 
now, we are going to lay trouble up for ourselves. The thing is to 
carry on on a straight time basis, and I do not think there will be 
the slightest trouble. Any system that is pressed on people at a 
time when they cannot help themselves will not be found satisfactory 
in the long run. 

Mr. Jacoss: I have listened very attentively to the various 
speakers, and one thing struck me very forcibly, and it is that 
the rate of your payment by results has never been mentioned, or 
just how are you going to measure the work of each man and, in 
a given time, say how much work ought to be done. The mere 
fact of this shows the production engineer’s own weakness, inas- 
much as he does not know how long it should take to do a given 
piece of work. This is a subject I have been studying now for 
about twenty-five years, collecting data in different factories, and 
I have never come across one factory yet where they have got a 
standard basis on which rate fixers can fix times. I have been 
two years in a factory in Bristol. When I went into the rate-fixing 
department there, they had not even got a standard for cutting 
speeds of the different materials which they used. When I asked 
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for this specification of the different materials, they seemed a 
little bit mystified. It mystified me more to find that they had 
never considered that proposition at all! And that is the trouble 
with rate-fixing as a job, trying to set times for the sequence of 
operations. 


I have seen cases where because a job has been a little more 
bulky than another job, although there is the same amount of 
work on the job, more time has been allowed. If payment by 
results is to be successful you must have some basis on which you 
are going to fix rates. That is a point which I have not heard 
mentioned yet. When the London Section of the Institution had 
their lecture on payment by results, I sent for that paper, and 
read it very carefully. There was one gentleman who mentioned 
that difficulty with manufacture, saying it did not foster the class 
of man who specialises on setting rates, but only took selected men 
from their own works who had been successful as operators, to do 
the work. 

According to my experience, straight piecework only is the best. 
In one factory I was in some years ago they had a group bonus 
system. There were several components and there would be so 
much per hour, and this was the trend of the thing—they paid each 
individual a proportion of the bonus that was earned, according 
to the amount of hours he took on the job, so the man who spent 
most hours on the job got the biggest bonus! The best thing, in 
my opinion, is to pay an individual on his merits set by some 
system or some investigation of standards, time standards, with 
the different machines which you have, and when you get that 
you will find you get more accurate rate fixing, and your payment 
by results will work a great deal more smoothly than it has done 
in the past. 

Mr. FLetcHER: I have not heard it discussed yet whether 
piecework is effective in the modern toolroom. I think myself 
that piecework in the toolroom is an absolute failure. It seems 
to happen in most cases that toolroom operators become specialists 
in their particular class of work, and when any job out of the 
ordinary comes along in which, say, trigonometrical knowledge is 
required, probably a job which you can just hold in the hollow of 
your hand, a man having this knowledge naturally gets this job 
to do. The rate fixer comes along, and he gives the man a price 
that he thinks is the right one, according to weight, as the previous 
speaker remarked. As you know, there are many jobs you can hold 
in the hollow of your hand which take considerable work. Under 
the piecework system, he goes away with less money. On the 
other hand you get the other man who can absolutely hoodwink 
any rate fixer who tries to price the job on any planing, milling, 
shaping, boring internal or external form or gauge grinding. As 
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I mentioned before, these men become specialists, and how can 
any rate fixer be an expert in everything, and definitely state what 
he will do within fifty per cent. of estimated time? If you can 
find a man of that description, he is worthy of a much better job. 
As an alternative method, I should certainly suggest that a maxi- 
mum definite wage be paid in the modern toolroom, when men who 
have become specialists and experts through specialising on their 
particular operation can be retained with a. maximum wage, that 
is, day work, and then that an incentive be held out to the other 
people, that is people who can, as I said, hoodwink the rate fixer, 
so that they can lift themselves up in order to reach that maximum 
wage. 

A Vis1Tor said that he had come to the meeting as a student of 
costing, though not knowing very much about it. He thought 
that when a firm were going to do a job, the first thing to do, 
obviously, was to study their market, and having studied their 
market, to decide what price they could afford to pay. Knowing 
what the cost of materials would be, the overhead charges and the 
profit, they would make up their selling price. From that they 
would know how much they could afford to pay for labour, etc., 
arranged under these headings, ** Material,’ ‘‘ Labour,”’ ‘‘ Overhead 
Charges,”’ “‘ Profit,” which gives you selling price. We will suppose 
that your material is 100 units, your labour 100 units, your over- 
head charges 135 units. Your cost price would be 335 units. Having 
fixed that basis, if you doubled your production, then your material 
comes to 200 units, your labour comes to 200 units, your overhead 
charge remains the same, and you have got a basis of 135 units 
to give a little additional bonus in the form of a moderate bonus 
to the man who does the job. You have also got sufficient material 
there in that 135 units to award a bonus to the non-productive 
staff, and also a little for the foreman who would, of course, be 
affected to a large extent by the fact that he has doubled his output. 

Mr. J. C. OWEN said that the discussion so far had been along 
the lines of general engineering. There were some shops in the 
country where a rate fixer would not be allowed. Such places were 
the sheet metal works, where old fashioned craftsmen were still 
in existence, and where only one man could do a particular job. 
Here, straight piecework is insisted upon by the Trades Unions, 
and prices are fixed by the Government. 


Mr. J. A. Hannay, who occupied the chair, said: [I was anxious 
to see if anybody covered these points, which I put down at the 
commencement, and the last speaker but one was the nearest. I 
do not propose to discuss particular systems, but would just like 
you to let your minds dwell on what the future may be, especially 
referring to the younger men. Looking back for a number of years, 
there have been many advances, and [| feel that if we are going to 
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hold our own in this country, there have got to be some mighty 
big advances. My idea is that the young men now have got to 
develop better systems. They will have to prepare the cost of the 
job before anything is done, before the orders are taken. To do 
that they must know exactly what they can afford to pay; what 
the various operators in the shop can do the jobs for—they will 
then have to have a definite planning department. Then we shall 
have some really good and clever engineers as our rate fixers—some 
of the best that can be found. If you have this very efficient 
planning department, very efficient costing department, and then 
efficient administration, providing you have got those things you 
will be able to tell exactly what can be done, knowing exactly what 
you can pay. I don’t believe we shall, in the years to come, pay 
on a time scale. It will be straight piecework, but giving a time 
allowance for the job. 

Referring to the ‘ jobbing shops”’ a lot of them will have to 
be “ jobbed”’ out. It means they will simply go. We shall get a 
certain conception of what either small articles or large shall cost. 
If you go to a jobbing shop for something particular, and the man 
wants some fabulous price, you will say, ‘I cannot think of it.”’ 
We shall have got so close with costing that some of the jobbing 
shops will be wiped out. We have to-day engineers who have got 
enough brains to develop and organise and run these jobbing shops. 
I think we shall have to start with our costs, our planning depart- 
ments, our administrative departments, in almost every works. I 
am speaking now generally of engineering, as we happen to be 
production engineers. My word to you, especially to the young 
men, is to give attention to what the future should be and, having 
got something before you, be working and straining to it. Those 
who do will lead in the future. 

Mr. Groocock; replying to the discussion, said: In the main, 
I am glad that the concensus of opinion is towards piecework. 
There are difficulties in piecework, but the engineer to-day, as in the 
past, lives to overcome difficulties, and if he cannot overcome them 
he is no engineer, has no business in engineering, and had better 
go into a bakery. 

Mr. Armitage seems to think that there are huge difficulties in 
fixing rates. I do not think there is any difficulty at all if you 
have got the right people to fix rates, and you bear in mind at the 
same time that these rates are fixed for a given set of conditions. 
If the conditions change, then the rates will probably have to change 
to be fair to the employers. Our bargain allows us to change the 
rates to suit the fresh conditions. Never mind what a man’s wages 
are, see that he takes home as much under the fresh conditions, or 
more, than he did before. We have at the present time a straight 
piecework system, yet invariably, when I look over the wages 
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sheets, week in, week out, I see that four individuals are outstand- 
ing, having the same amount of wages on the same job each week. 
There is no doubt about it, they pool their efforts, and the result 
of their efforts. 

A question which arises is, too much is being said of the machine 
shop. It is not the machine shop. There is no trouble in rate fixing 
for the machine shop. If you have got a rate-fixing department 
that does not know how to fix each job in the shop, then I think 
it is time your rate-fixing department was discharged, and a fresh 
one put into its place. The easiest thing in the world is to rate 
fix for a machine shop. 


We have certain of our components going through where the 
value of the material is five times that of labour. Out of the labour 
element twenty-six per cent. is in the machine shop, and it is that 
other seventy-four per cent. which is really troublesome as regards 
fixing rates. But rate fixing is not difficult when there is repetition. 
The difficulty arises when there is only one or two to do, and that 
is when these particular systems, such as the Rowan, are brought in. 

One gentleman said, “‘ As a man sows, so shall he reap.” [ am 
not so sure about that. The farmers tell us differently. The farmers 
say that the weather comes into it, and the weather that the average 
works has to meet is the orders that come in. Quite often we have 
to take orders at below cost, and that is where the squeezing has 
to take place. I agree with him that workers are helped by piece- 
work. The happiest workers I have seen are those who are working 
on piecework, with the knowledge behind them that they have 
a square deal from the management. That is the essence of all 
piecework, and it is the one thing that has caused trouble in the 
past. If we can standardise ideas of management with regard to 
fair play we shall have no trouble as regards piecework. 

Mr. Williams thinks piecework would work well in a jobbing 
shop, and perhaps it would. In these jobbing shops they still have 
the idea that there will be so much material, so much labour, so 
much overhead, and so much profit. One of the variables is that 
if the shop is half full, the overhead is larger. Another speaker 
supports Mr. Williams. The figures were ver: interesting. He 
mentioned that when they changed from group to individual bonus 
system, the working went up to 17.3 per cent. That was a very good 
performance, and it is in the direction I should have expected it to 
go every time. Someone spoke about telling the foreman exactly 
what time was required, and getting it done. Our history can tell 
us something that will parallel that in the story of King Canute 
and the waves of the sea. 

Mr. Wright would like to bring in all salaried men. It is the 
ideal system. It is a fine idea, and I would like to do it myself. 
If I were starting a factory and putting in a system to go through 
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the factory, I would start first of all a straight piecework system 
which should embrace the staff and workers in the shop. Then I 
would have a scheme for the indirect workers in the shop which 
would tie itself up to the piecework in some way (I may say I have 
been running one for two years—and it works) and then go further 
and include in the scheme also the other indirect workers in the 
place. Salaried workers are expected to have sufficient pluck, 
possibly, to stick by their job and do their best. They are expected 
to have a higher mentality than men in the shop. A man is sup- 
posed to have that as soon as he gets on a white collar! It will 
be a long time before the salaried men in the majority of shops 
get bonuses. 

One gentleman spoke about his experience of prices being cut 
and thought time would be a better basis. A lot of people working 
on a similar system to the Halsey say that it tends to lower the 
rate of improvement. Another gentleman wants standards of rate 
fixing. My first sentence was that good rate fixing is essential if 
we wish to succeed with piecework, but as a preliminary to rate 
fixing, or running in parallel with it, we must have standardisation 
of both our methods of work and the quality of work that we desire. 

Mr. Fletcher says piecework for the toolroom is a failure, and 
if you must have something in the toolroom I think something on 
the lines of the Rowan system would be better, because anyone 
can go along, and if he is a good guesser he will get near. If he is 
wrong, he won’t injure the man much, because he will only work 
over a limited area. The guesser would get more experienced as 
he went on, and in a toolroom where tools are always being changed 
he is likely to guess a little closer each time. 

Mr. Owen mentioned that rate fixing is not allowed in metal 
working shops. In this case, where the workmen in the shop are 
running the concern, there is nothing to do but shut the shop up 
entirely and start afresh. All the conditions that arose before do 
not obtain in the new shop. 

Mr. Hannay spoke of the future. I said that under the continuous 
production methods of the future, the rate of working will definitely 
be fixed by a planning department after careful time study. In 
these cases, the individual becomes lost in the goup. We cannot 
always work to that, but I think that is where the future is taking 
us. In some shops the work goes along in continuous or semi- 
continuous streams. The basis of success in all these shops is time 
study, and given time study you will not need a system, but be able 
to give them piecework. Under stream systems (that is continuous 
systems) you can have high rates because you can fix time and 
conditions in such a way that each man has got to do the job that 
you have allotted to him. 
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PAYMENT BY RESULTS. 


Paper presented to the Institution, Coventry 
Section, by P. H. Lightbody, I.C.W.A. 


Preface. 


HAVE been invited to prepare a paper on “‘ Wage Payments 
] by Results,”’ and I understand that it is the intention of your 
Institution to collect a series of papers on this subject with a 
view tu selecting and publishing the ascertained views and systems 
outlined. The subject is a very large one, and to deal with some 
portions of the problem satisfactorily, would require a volume in 
itself. At the same time to those who have not the experience 
or access to information on the various systems, points of view and 
principles involved, this paper may contribute in giving an outline of 
the main features and some selected systems. This paper is not 
intended as a comprehensive study of the subject referred to ; many 
of the notes are presented in the order they have occurred to me. 

A comprehensive study of incentive systems or payments by 
results cannot be made without a serious classification of other 
conditions, otherwise it is like an attempt to state the best medicines 
without referring to the physical conditions where they can be use- 
fully applied. 

I have in mind a serious attempt to classify industrial conditions 
into groups and sub-groups, and to classify incentive systems on 
the same basis, so that when the classification is applied to a business 
or certain aspects or conditions in that business, the appropriate 
incentive systems most useful for that set of conditions will be 
suggested. 

The classification referred to might take as the first group classi- 
fication, the degree of effective output in relation to an agreed 
standard, and by classifying certain other features, indicate the 
answer to the selection of an appropriate system. We should not 
attempt to select a system without some serious basis for selection, 
otherwise it is quite likely that a system quite good “ as a system ”’ 
may be used for a set of conditions totally unsuitable. The classi- 
fication referred to cannot be dealt with in this paper. 


Introduction. 

The system of payments by results is the “ natural” scheme of 
remuneration. In a primitive society where each man owns the 
tools and implements with which he works, his remuneration must 
depend in his production. As soon as some men begin to monopolise 
the essentials of production, such as land or implements (thus 
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becoming capitalists) other men less fortunate or less energetic, 
must work for a wage which is only part of the value of their pro- 
duction. Even so their payment was by results and the difficulties 
of apportioning the produce between master and man must have led 
tomany problems. Jacob solved one such problem very successfully 
for himself in his covenant with Laban. As the labour necessary for 
production became more and more complex, and as the immediate 
results of any operation (e.g. hoeing turnips) were frequently not 
visible or calculable, payment by time was introduced. Under the 
feudal system, the reward of all servants, independent of work done, 
was food and maintenance, although special services would earn 
special rewards. As commerce and industry developed, so the two 
systems of payment by results and payment by time progressed in 
parallel fashion. 


The introduction of machinery led, on the whole, to an increase in 
time-rates hecause it meant greater complexity as noted in the 
foregoing. During the 18th and 19th centuries, many attempts to 
introduce piece-rates into factories were made with the aim of 
increasing production but such changes were not popular with the 
workers. The great objections were that price cutting inevitably 
followed speeding up, and that the worker was tempted to work 
himself to such an extent that his energies were exhausted in a few 
years of great strain. Within the last fifty years many attempts 
have been made to introduce payments by results on scientific lines. 
The great pioneer of what is usually called the “ Efficiency Move- 
ment ” or scientific management was Dr. F. W. Taylor ; in 1895 Dr. 
Taylor read an epoch making paper : “ A Piece-Rate System ”’ to 
the American Society of Mechanical Engineers. The basis of his 
scheme was a systematic study of time required to do each job. 
To this was added a study of the motions necessary, and a simpli- 
fication of these wherever possible. He set a standard task for 
every operation. All workers falling below the standard production 
were paid at a lower rate per piece and all those attaining or sur- 
passing it, a higher rate per piece. 


With Gantt, Emerson and others who have contributed exten- 
sively to the problem of payments by results, we will deal in alpha- 
betical order in the section devoted to systems. 


Although production is theoretically the only sound basis of 
payment, there is a very strong prejudice against piece rates in the 
minds of many workers. Sometimes it is due to distrust of em- 
ployers’ motives, based very often on experience of rate cutting, but 
whatever be the cause, it is often strong enough to prevent a worker 
exceeding a standard arbitrarily set by workshop opinion. Pay- 
ments by results sometimes comes to grief on the shoals of jealousy, 
distrust and suspicion. 
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General Observations. 


Since capital is rewarded on results, it would appear reasonable 
to assume that the workers should be paid on a similar basis : 
when we consider this idea in detail in its application to varying 
operations, functions and products, we are confronted with an 
enormous number of systems and points of view, from the Capitalists 
the Workers and the Unions. 

There are at least three main objects in view :—(1) Lower selling 
prices ; (2) Increased earnings to the worker ; (3) A bigger return to 
capital. 

There are three main methods of achieving each or all of these 
aims :—(a) By better planning of work, better tools, better con- 
ditions generally—in other words—better internal management ; 
(b) By wage incentive methods to induce the worker to produce 
more ; (c) By securing the continual flow of work (orders). 

Much has been said and written on our subject. I have visited 
many works and investigated many methods—so many that it is 
impossible to memorise all clearly. 

We have one type of employer who, by exercising a form of low 
cunning, seeks to get more from the worker than he pays for. We 
have the “‘ ca’canny ” workmen who do not produce more than an 
agreed amount. 

On the other hand, we have the employer who is honestly seeking 
the light and is anxious to better conditions generally, and does not 
seek to gain more than a fair share of cheapened production, and the 
worker who is anxious to cheapen production and earn more money. 

Before we can discuss a proposition for wage incentives, we must 
classify our works : the first main division should be between mass or 
repetitive work, and work which is non-repetitive or, for our purpose, 
cannot be classed with repetition work—subdivisions of these two 
groups are many. Before we attack our problem we should have 
access to accurate cost information, not only on the time and labour 
cost and direct material, but the incidence of all other expenses. It 
is often necessary to know machine hour rates. 

Our early cost statistics should show :—(1) Material ; (2) Labour ; 
(3) Machine hour rate (a) constant, (b) fluctuating with volume. 

It may be that our machine hour rate is 20/- per hour, and our 
direct labour rate 2/- per hour : in this case it may pay to offer the 
worker a 50 per cent. bonus for 5 per cent. increase in production. 
On the other hand, a fitter might have a bench rate (machine hour 
rate) of 4d. per hour and a labour rate of 2/- per hour. 

In the first example, the direct labour hour rate is about 9 per 
cent. of the total hour rate, and in the second approximately 85 
per cent. 

Our object in view is lessened cost—this generally means less 
expenditure of time, but other factors enter into cost. It may be 
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that the material value is so high in relation to our total cost that 
great care must be taken to minimise any loss in this direction. 
It is necessary to consider whether we will have one system of pay- 
ment by results for both the types referred to—also if that system 
shall give the worker a fixed price per unit irrespective of high or low 
production, or whether we will select a plan where the payment is 
graduated or stepped. In this connection the main point to settle is 
—are the management prepared to pay the same prices per unit for 
labour as shown by their cost records when the worker was on time 
rate ?—the management looking to their increased production for 
lower overhead cost per unit, leaving the inducement of the potential 
higher earnings to the worker to be the incentive: or will the 
management divide the incentive task, make a study of the methods 
employed, help the workers in every way to shorten the time 
necessary to perform the physical task, and thereby reduce the time 
allowed for the work, giving a straight piece price—or selecting one of 
the many incentive methods available. 

Where the incentive is simply straight piece work only and little 
or no intensive study of the work is done by the management. the 
reward to management will generally come from lessened over- 
head expenses per unit, the direct labour costs remaining approxi- 
mately the same. Where the management successfully study the 
work and honestly and appreciably reduce the worker’s task, then 
the reward to management may be obtained not only from a lessened 
overhead cost per unit, but from a lessened direct labour cost. 

It should be noted at this stage that although a lessened cost with 
a lower selling price should ultimately mean a wider sales field, that 
the additional production may not be readily sold at the beginning— 
in other words, production may be well ahead of consumption. This 
should lead to incentive methods for selling. In this connection 
it is desired to remark that although providence caters for the birds, 
it does not necessarily place food in the nest. We likewise must not 
expect the answers to our payment by results problem to be handed 
to us with i’s dotted and the t’s crossed—therefore in considering 
our problem of increased production and lessened factory cost, we 
must not lose sight of our consumption problem—namely “ sales.” 

Time setting (or rate fixing) and time study are not necessarily the 
same. In what one may term a “ jobbing works” where little 
repetitive work occurs. time setting only is the general rule. By 
this, one does not infer that better methods are not constantly being 
sought, rather that a non-repetitive job for which the time set is 10 
hours may not pay for detailed investigation. 

On the other hand, when bulk or semi-bulk production of given 
units occurs, the time taken to study the work thoroughly is in most 
cases, a profitable investment. 

Straight piece work is apparently simple, gives a nearly uniform 
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direct labour cost, and requires a minimum of clerical work ; it is not 
necessarily the best method as an incentive. 


When intensive and necessarily expensive investigation and time 
studies are made, the management generally require a lower direct 
labour cost in addition to the lessened overhead cost per unit. 
It is desired to re-state that a lessened overhead cost per piece is of 
little useif the additional product is not sold, and sold at remunera- 
tive prices. 


Systems. 


I have investigated about sixty systems of payment by results 
and have not attempted at this stage to classify these into groups 
since it is my opinion that a classification of conditions should be 
offered with a classification of systems : it is obviously impossible to 
discuss in detail all the systems, therefore a selection of about 
twenty-five systems has been made. 


I referred at the beginning of my paper to a type of employer who, 
by a form of low cunning sought to obtain something for nothing and 
will give an example of this. An employer of the old school in the 
heavy engineering section, employing 3,000/4,000 men, discovered 
that the payment by results idea could be made profitable to him 
under certain conditions. He spent considerable time going into 
his labour cost records and selected certain jobs generally done by 
the same men which were obvious high in cost—that is—the time 
taken appeared to be much more than was necessary if the men could 
be goaded into real effort. The rather rough investigation made by 
the employer into the times taken on various jobs disclosed certain 
jobs where the production appeared low in relation to the time 
booked. One day the employer sent for two men who had been 
specially selected and pointed out to them that the time taken on the 
jobs under review was very high, but that he assumed the men were 
working hard. 


The men agreed that they did work hard. The employer then 
suggested that in future, these jobs should be piece work jobs, and 
the time allowed would be the average time taken in the past. “You 
will be paid the full day rate for hours worked whatever the time 
taken. When the jobs are finished you can be paid on piece work 
basis if you like, but if you elect to have the jobs paid at piece rates, 
2d. per hour will be deducted from the piece price for every hour 
taken to do the job.’” The men in question did not know how to 
look at the proposal, but eventually put their backs into the work and 
saved about 40 per cent. of the time. At the date in question, the 
hour rate was approximately 9d. per hour. Assuming that a job for 
which the piece rate was 15/- (20 hours work) was accomplished in 
12 hours: 
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s. d. 
Piece price (20 hoursat9d.) ... 15 0 
Day rate paid (12hoursat9d.) 9 0O 
Grossbonus ... 6 0 
Less employer’s share (12 hours 
ia aw ine ei B.D 
Net bonustoworker ... ... 4 O equals 44 per 





cent. on day. 

The two men in question drew bonus for some weeks before an 
application from other men reached the employer to be placed on the 
new piece system ; soon most of the men slid on to the system, and 
eventually all the tradesmen accepted the piece basis and after many 
years it is still in operation—or was so last year. 

We need not take much time to see what actually happened. In 
effect the deduction of 2d. per hour from the piece earnings meant 
that a great number of men did more work and did not receive a 
penny for it after the 2d. per hour was deducted. How this system 
was put over is rather difficult to imagine, but the facts remain. 
Referring now to straight piecework rates which may be a fixed 
price or time per unit, irrespective of quantity or made up of a time 
allowance for machine setting plus a fixed time allowance or piece 
price per unit, there are many variations of piece rates; in some 
cases the setting being done day work, sometimes by a leading hand 
day rate or piece work, and sometimes by the operator or either of the 
above methods. I do not purpose discussing the distinctions referred 
to, the main heading ** Piece Work ”’ being as far as time will allow 
me to go. 

Piecework, like any 100 per cent. payment by results method, 
demands good time setting, all direct gains going to the worker. 
There is general agreement that piece prices will not be cut unless 
methods are changed. When piece rates are put in operation for 
the first time an anomalous position appears ; the employer thinks 
the time too liberal and the operators know they are too short. 
Many so-called piece work systems are not piece work in the true 
sense of the term. Piecework is a fixed price for a given task irres- 
pective of the time taken and without any guaranteed wage rate. 
Most so-called “* piecework systems ’’ have a guaranteed day rate. 
It is well to remember this distinction. 

Between 300 and 400 companies in this country have inaugurated 
profit sharing schemes ; those most successful include the businesses 
where a profit has consistently been earned and a distribution made to 
the workers. A number of profit sharing schemes have died when 
profits ceased, which leads us to the question whether—human 
nature being what it is—one must not look to payments in relation 
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to individual performance as the only generally acceptable method 
of payment. With few exceptions, I do not think that so-called 
profit sharing will ever take first place : men may strain themselves 
for twelve months (or less) only to find that conditions over which 
they have no control have stolen their reward. Profit making is the 
business of the management and the reward of capital. 

The question of paying a high day rate for a high task must appear 
in our picture ; it can be applied in some industries with success, 
and is simple where effective measures of output are available. 
In a piecework or normal incentive system, a task is set for which a 
guaranteed minimum wage will be paid plus individual earnings for 
accomplishment. On the high day rate—high task basis, full pay- 
ment of high rate is made except when the worker is not retained. 
This method appears most useful where chain assembly and such like 
mechanically controlled speeds are in use : it is not acceptable for 
general application and means in many cases, where it is applied a 
large labour turnover. 

We are now approaching the chief item in the paper—namely, 
those systems which are generally known under the heading of Wage 
Incentive Methods, and which for the purpose this evening, cover all 
other systems. 


Budgetary Control as a Factor. 


It is not my purpose to deal with Budgetary Control and Standard 
Costs in detail, but it is I think necessary to refer to it and keep it in 
the general picture. 

Budgetary Control and Standard Costs apart from all the detail of 
setting up the standards, consists largely in the building of a measur- 
ing stick for industrial performance. One can therefore for our 
purpose, consider one side of it in the light of a payment by results 
system, since a bonus can be agreed for performance in relation to 
the budget set. 

It is generally necessary to calculate bonus on a sectional or 
functional basis within a given business, since the overall efficiency 
may be the sum of surplus and deficits in the various departments or 
functions. A sound case can often be stated for payment by results 
on a budgetary control basis—such payments being applicable to all 
classes of employees, management, clerical production and sales. 

In the long run we cannot dissociate labour costs from selling 
prices whatever the system of payment is. It must be clearthat when 
competition lowers the price of a given commodity below a certain 
level, adjustment in the labour price must follow eventually. 

All man-made rules are subject to change, and the best payment by 
results system is not an exception to this rule. Maybe the day will 
come when a fixed selling price can be determined and fixed portions 
of that price allocated to each operator and function, leaving a 
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predetermined profit on a budget basis of output sold. In many 
businesses it is not a case of finding the cost of a given article, adding 
an agreed percentage for profit and fixing a selling price. We must 
begin with the selling price that the market will pay and get our 
costs below that. Better methods will achieve this end in many 
cases, but when an industrial depression over a long period sets in 
with the resultant high costs due to unabsorbed overhead expenses, 
then the whole loss falls on capital—granting that capital may reap 
an equivalent reward when trade is good does not prevent many 
concerns going into liquidation. 

When discussing wage incentive methods, let us not forget the 
power of the Trade Unions to restrict and often nullify the best 
endeavours of management. No one should attempt to devise or 
apply a payment by results system without a sound knowledge of 
economic law and Union officials should make this study also. 
Many payment by result systems have been installed at great cost 
only to fizzle out when trade was bad or the profits of the concern fell 
below standard. 

I am not sufficiently enthusiastic to advocate the general adoption 
of any system at present known to me. Until one can control the 
ultimate market price of one’s products, one cannot definitely fix 
a price for labour to make, sell and distribute those products per 
unit. This fact must be met—don’t let us spend a long time arguing 
which particular system we will adopt until we have that fact clearly 
in our minds. 

If I had to start a new business now, I might attempt to make all 
the employees partners in it—that is partners in the full sense of the 
term—partners in profits, and partial partners in losses. I am not 
unmindful of the fact that profit is the business of the management 
and the reward of capital. I might therefore say to all employees— 
** You are engaged on a day rate basis and your achievements will be 
recorded against the standards set by the Company. When the 
profits are sufficient to pay the full bonus earned—.e., the difference 
between your time rate and the piece price—that shall be paid, 
but when the profits are not sufficient to pay the piece or bonus 
prices, then your monthly bonus will fall accordingly.”’ That state- 
ment may appear to be “ silly ”»—maybe it is, if taken alone, but 
backed by proper supervision, it may yet be the answer. 

Workers of all grades realise more to-day than in any previous period 
the fact that the selling price must cover cost, and it is futile to make 
an agreement that you can keep only under certain conditions. 
The sooner we all realise our interdependability, the quicker we will 
get out of the morass. 

Selling price effects us all—to-day when commodities are low 
priced those working full time on normal rates of pay are obviously 
better off than when trade is so-called ‘‘ good ’—their earnings are 
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the same and commodity prices lower. If time permitted we might 
consider base rates in relation to cost of living standards. 

Dr. F. W. Taylor is regarded as the father of scientific manage- 
ment. From the results of analysis and investigation, he obtained 
the information for his book on the “Art of Cutting Metals.” Dr. 
Taylor recognised that by segregating the various operations he 
could apply his mind to the elimination of waste which is the basis of 
scientific management. All methods of scientific management are 
based on the study of detail operations and functions. Motion study 
consists of observing the operator at work, making a record on a 
chart or specially constructed form, or using the motion study 
camera and preparing a chart from the picture—electric light bulbs 
attached to the person of the worker whilst he is performing a task, } 
make the recording comparatively easy. Having eliminated waste- \ 
ful movements, the standard schedule is set, and workers taught to | 
follow the schedule. 

In one plant in U.S.A. nearly 200 time study men set 250,000 time 
allowances monthly—mostly from formula. 

A method of payment in one of our large Public Utility Companies 
calls for comment. The Company referred to had a large engineer- 
ing and maintenance staff, and in these departments a large portion 
of the work was “ piecework.” Investigation disclosed that when 
a worker was on piecework, he was paid 25 per cent. more than his 
day rate, irrespective of time taken to do the work. Most of the 
workers appeared to do some day work jobs each week, and the 
anomalous position was that on the face of it, day work was done 
quicker than piecework, since a man on day hustled through his 
job so that he might get a piece job carrying the 25 per cent. increased 
rate—and if he visualised a day work job next after the piece job, he 
might “ soldier ’’ on the piece job. 

Piece work is not always what it seems! A payment by results 
terminology might be advantageous. 





Index to Payment by Results Systems. (Jn alphabetical order). 


(1) Piecework, (2) Babcock, (3) Barth, (4) Baum, (5) Bedaux, 
(6) Bigelow, (7) Bigelow—Knoeppel, (8) Diemer, (9) Emerson, 
(10) Ficker, (11) Franklin, (12) Gantt, (13) Halsey, (14) Haynes 
Mannit, (15) Knoeppel, (16) Merrick, (17) Parkhurst, (18) Priestman, 
(19) Reward, (20) Rowan, (21) Sherman, (22) Taylor, (23) Towne, 
(24) Wennerlund. 


Piecework. 


A well planned piecework system without guaranteed day rate 
offers the following advantages to the worker :— 
(a) It is simple to understand. 
(6) Payment is in constant direct ratio to achievement. 
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(c) It tends to make a worker feel that he is his own master. 

(d) As the pay does not increase per unit of production above 
the standard level, the worker is not goaded to physical 
exhaustion. 

(e) It makes for confidence. 

(f) It tends to compel management to look ahead in the 
progressing and allocation of jobs. 

(g) It can be operated on a price or time basis. 

Where the “so-called” piecework system entails a guaranteed 
day rate the same general remarks apply, although of course, a 
proportion of the workers may show a labour loss on the piece prices. 

Piece rates like all other 100 per cent. payment bases, call for 
good time setting. Past performance is not necessarily a good 
guide to time rates. Wherever possible, careful study should be 
made or selected agreed formula used. Time for setting up or making 
ready should be separately added to the time allowance for the 
quantity ordered, and not averaged per unit. Whether the setting 
up should be done by the machinist or by a leading hand, or other 
selected person depends on circumstances. Feeds and speeds should 
be determined and stated on the blue print or order card, and all 
necessary tools, gauges and materials delivered to the machinist with 
the job order. 

Obviously the better the planning of the work, the less the 
allowance for tool upkeep : the idle time and walking to the stores 
and to the foreman. The management must co-operate if the best 
results are to be obtained. 

It has been suggested that in each department, a board bearing the 
names of all piece workers in the department should show the per 
cent earnings each week, the names being written on the left side of 
the board from top to bottom, and the board divided by a red line 
vertically beginning with 75 per cent. graduated by 5 per cent. 
spaces to 100 per cent. on the left side of the red line, and graduated 
by 5 per cent. spaces from 100 to 150 per cent. on the right hand side 
of the red line. Each week a line is drawn from 75 per cent. to the 
percentage reached : where 75 per cent. is not reached a “ X”’ is 
made, and where absence is noted a circle is made. There is evidence 
that this competitive plan has been successful in stimulating activi- 
ties and increasing output. 


Babcock. 


George D. Babcock wrote on the Taylor systems as applied to 
an American engineering concern during the latter part of the 
Great War period. Mr. Babcock attempted to classify all the 
variable factors in a rate, including the cost of living, etc. The 
data on this system is not too clear, and it is difficult to obtain 
definite information. 
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Barth. 

Carl G. Barth was an associate of Dr. F. W. Taylor and, like 
other of Taylor’s associates, designed a wage plan which bears 
his name. The formula used for calculating earnings is the square 
root of time allowed, multiplied by the time taken, multiplied 
by the wage rate per hour. This is a very interesting system apart 
from its merits or demerits. It has the effect of transferring bonus 
from high accomplishment to low—for instance at 90.9 per cent. 
efficiency in relation to standard time, the wages earned are 95.3 
per cent. of the day rate. At 95.2 per cent. efficiency, 97.5 per cent. 
of day rate is earned, and at 100 per cent. efficiency 100 per cent. 
day rate is earned. When 100 per cent. efficiency is passed, the 
ratio of earnings to efficiency are less, namely, at 105 per cent. 
efficiency, 102.5 per cent. of base rate is paid, and so on; at 130 
per cent. efficiency, 119.5 per cent. of base rate is paid. See table 
on page 463. 


Baum. 

The Baum plan is considered generous where high efficiency is 
the rule. As this plan is a combination of the multiple rate and 
Halsey sharing principle, it entails heavy clerical work. There are 
at least two editions of the Baum plan, one having three rates, 
namely, at 66% per cent. efficiency in relation to time set, 6} per 
cent.addition at 100per cent.and 7? per cent. step at 111 per cent. effi- 
ciency. Another variant of the Baum plan gives five rates or steps. 


Bedaux. 

_ The Bedaux system ‘“ Charles Bedaux”’ appears to have origi- 
nated in the early war days—about 1915. Day rate is guaran- 
teed. There does not appear any particular difference between 
this plan and others, except in the basis of supplying a common 
denominator, namely, the “‘ minute” which is extremely useful 
for many other purposes than wage calculation. The minute is 
referred to as a ““B” namely sixty ‘‘B’s” is the standard task for 
one hour. Normally, eighty B’s or 133} per cent. of standard is 
considered attainable by good workers ; 75 per cent. of the bonus 
is usnally distributed to the worker, and the balance, 25 per cent., 
to the supervisory staff. Careful time study, allowances for fatigue, 
etc., form the basis for time setting. Wages are usually reduced 
to a minute basis. The Bedaux principle can obviously be applied 
practically throughout an organisation. By dividing the total 
number of points or B’s produced in a given department, or for a 
given task, by the actual time taken, one is able to make a com- 
parison of efficiency to the base. 


Bigelow. 
The Bigelow plan is based on a base rate subject to adjustment 
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‘ 


for “ cost of living ” and the bonus is calculated at a differential 
rate according to efficiency ; 91 per cent. of base wages are paid 
for 60 per cent. efficiency. At 70 per cent. efficiency 100 per cent. 
base rate ; at 80 per cent. 105 per cent. of base rate; at 100 per 
cent. 125 per cent. of base rate, and thereafter continued at 25 per 
cent. above the efficiency per cent. The earning rate is not stated 
as a percentage bonus, but as a rate according to output, that is, 
a price per piece according to the earning field into which the 
efficiency falls. 


Bigelow-Knoeppel. 

This plan is a combination plan as the name implies, with a 
step bonus at 100 per cent. efficiency. Earnings up to 70 per cent. 
efficiency are stated to be four-sevenths of the piece wages plus 
three-fifths of the time wages. 


Diemer. 


Day rate guaranteed. The Diemer plan originated with Hugo 
Diemer and is really a combination of the Halsey and Taylor 
systems. It is probably inferior to the Gantt plan. The Diemer 
plan is based on time study and pays 120 per cent. for 100 per cent. 
efficiency, i.e., 20 per cent. bonus at task, plus 50 per cent. of the 
time saved. 


Emerson. 


Harrington Emerson set out to provide a system with a guaran- 
teed day rate. Mr. Emerson makes the following statements in 
regard to his system. 

i. The plan is easy and attractive to beginners, and readily 
combined with part hour rates. 

ii. A man is measured and rewarded not by the separate job, 
but by all the work over a period ; his efficiency is deter- 
mined by dividing the sum of the standard times by the 
sum of the actual times. 

iii. The plan can be applied to a group of men working at differ- 
ent rates and for different times. 

iv. Above standard it pays a man his full base hourly rate for 
all the time saved, and pays in addition, 20 per cent. 
bonus above base rate for the time taken. 

Bonus begins at 66-67 per cent. of standard ; at 80 per cent. four 
per cent. bonus is paid, i.e., 104 per cent. of base rate ; at 100 per 
cent. 20 per cent. bonus is paid, i.e., 120 per cent. of base rate, 
and thereafter on the same basis, i.e., 20 per cent. above efficiency. 
A worker making 140 per cent. efficiency earning 160 per cent. 
of his base rate. 


Ficker. 
This plan with a guaranteed day rate combines the machine 
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hour rate as a factor in earnings. The basis is a 50-50 per cent. 
sharing, similar in principle to the Halsey, but the saving is applied 
to the machine hour rate in addition to the labour. If the machine 
hour rate is exactly equal to the base wage rate, then the employee 
receives 50 per cent. plus 50 per cent. equal to 100 per cent. of the 
time saved. Where the machine rate is less than the base rate, 
the worker receives less than 100 per cent. of his wage saving, and 
conversely, where the machine hour rate is more than the base 
wage rate, the worker will receive more than 100 per cent. of the 
wages saved. This is an interesting basis, but has little to commend 
it in actual practice. 


Franklin. 


This is another complicated system taking into account : 
Cost of living. 
Factor for number of tasks operator is capable of. 
Years of service. 
Variable overhead charges. 
Late and absent times. 
Ratio of spoiled work. 
General Conduct, etc. 
A very elaborate card is kept for each employee, and regradings 
are made three or four times each year. 


Gantt. 


Mr. Gantt, a disciple of Taylor, produced a combined plan of 
payments by results. Whilst adopting and amplifying Taylor’s 
scientific investigations and applications, he modified the basis of 
payment, paying in some cases, 100 per cent. of base rate for 85 
per cent. efficiency ; 120 per cent. for 100 per cent. efficiency in 
relation to standard; 133 per cent. for 110 per cent. efficiency ; 
145 per cent. for 120 per cent. efficiency, and 155 per cent. for 130 
per cent. efficiency, with a guaranteed day rate. Where the work 
made great demands on the employee, these per cent. payments 
in relation to efficiency were increased in certain cases. In other 
words the payments were graded in relation to the task. Mr. Gantt 
apparently gave up the idea of a non-guaranteed day rate since his 
later efforts all appear to guarantee the day rate whatever the 
efficiency. He was a man with a keen psychological outlook, and 
not only endeavoured to provide a monetary incentive, but insisted 
on the thorough training of the worker in habitual industry. 


at ee 


Halsey. 

Day rate guaranteed. A standard time is fixed and the worker 
is paid an agreed percentage of the saving, generally 50 per cent. 
In some cases the remaining 50 per cent. is divided between the 
employer and the supervisory staff. 
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Haynes-Mannit System. 


The term “mannit”’ implies man, minute. This system is 
similar to the Bedaux system. Haynes based his system on a piece 
rate plan with sixty mannits or minutes work per hour as the 
standard. For production over standard he pays 44 per cent. of 
the total earnings of the direct workers to the foremen, supervisory 
staff and labourers, in addition to the full rate to the direct workers. 
A mannit is referred to as four-fifths of the average work done in 
one minute. At seventy-five mannits per hour the worker gets 
25 per cent. more than at the standard rate of production. 


Knoeppel efficiency Bonus. 


C. W. Knoeppel is known to many of us through his work on 
graphic production control. His incentive wage plan is not so 
well known. Base rates are paid up to 67 per cent. efficiency. 
At 80 per cent. efficiency five per cent. bonus is earned, at 100 per 
cent. efficiency 125 per cent. This amounts to substituting 25 per 
cent. bonus for the 20 per cent. of Emerson. 


Merrick. 


Mr. D. V. Merrick adapted the Taylor principle and outlined a 
“step ’’ plan which bears his name. He did not guarantee the 
day or base rate in a similar manner to Mr. Gantt. This is a multiple 
plan—that is there are a number of differential rates or steps in 
the bonus earnings dependent on the efficiency point reached. The 
first step up in the Merrick plan begins in one case at 83 per cent. 
where a 10 per cent. step is made, with a further 10 per cent. at 
100 per cent. efficiency. Mr. Merrick’s idea apparently was to 
develop efficiency by gradually up-grading efficiency rather than 
making a severe task without any extra reward below that task. 
There are various gradings under this plan, namely variants of the 
percentage efficiencies at which the steps occur. 


Parkhurst. 


Differential bonus. This is a rather elaborate system with ten 
bonus classes or grades; it is arranged to cover a wide field of 
labour classifications. Bonus is calculated in advance and shown 
on a table, the grading of employees into the various classes for 
bonus is not calculated on the base wage rate. Bonus is calculated 
in relation to one of the ten classifications irrespective of the base 
wage rate. Workers are advanced to a higher bonus grade on merit, 
although their base wage may or may not be altered. This classi- 
fication is based on the kind of work, i.e., responsibility. A worker 
may be in a different class at different times without any alteration 
to his basic wage rate. Bonus is earned at 60 per cent. of standard 
production ; at 80 per cent. efficiency eight per cent. bonus is paid, 
and at 100 per cent. 13 per cent. bonus. Bonus rates from one to 
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ten are in arithmetical progression, i.e., taking the bonus rate of 
class one, the bonus rate for any of the other nine classes can be 
obtained by multiplying by the class number. Bonus class being 
five times that of one, and bonus rate ten times that of one or twice 
that of five, for a like per cent. efficiency. In practice the bonus 
reading is made from a chart, the percentage efficiency and the 
class being read and multiplied by the time taken. 


Priestman. 


This system has been in use in England since the Great War. 
It is usually found in foundries and certain heavy industries. Out- 
put for a works or a department is set in terms of ton hours, and the 
production for a month set against the standard. Where a surplus 
or bonus is earned, this is allocated to all employees in some cases 
including the office staff and administrative departments, in ratio 
to the base rate. Bonus is usually paid during the following four 
weeks after the earning period—one-fourth each week. It is said 
for this plan that the team spirit brought out by the plan has 
resulted in very great savings. 


The Reward System. 


This system was in use in a well known speciality engineering 
concern with whom I was associated some years ago. It is based 
on scientific management principles and was an off-shoot of Dr. 
Taylor’s. Perhaps I may quote my confrére, Henry Atkinson, when 
he says: ‘In this method, reward begins at 62.5 per cent. and 
half the time saved is paid until standard time is reached. At that 
point and above it two-thirds of the time saved is paid for.” Re- 
ward begins early and increases definitely until standard time is 
reached, then there is a considerable jump, and after that the 
reward goes on regularly at a higher rate than before. It has been 
said for this “reward ”’ system, that it carries out the spirit of 
extra remuneration for extra effort. The worker nearly always 
gets some reward and there is an added incentive to reach 100 per 
cent. efficiency in relation to standard time. 

Under reward system No. 2—another edition of the reward 
system—the worker is paid for half the time saved in addition to 
his time rate, and reaches 30 per cent. increase in wages at 100 
per cent. efficiency. In this secondary reward plan, reward begins 
earlier, but the incentive to reach 100 per cent. is not so great; the 
step up at 100 per cent. is missing, although in some cases an extra 
bonus of five per cent is given at 100 per cent. efficiency. Day rates 
are guaranteed under the reward system. 


Rowan. 


This is a variable sharing plan, with a guaranteed day rate. The 
bonus is calculated in the ratio, that the time saved bears to the 
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standard time and applied to time taken. A job for which the 
standard hours were sixteen being done in twelve hours gives three 
bonus pay hours. Example : 


Hours. Per cent. 
Standard ... es joe ... 16 equals 100 
Actual a as i se ns 75 
Saving ... viel eae 1” 25 


25 per cent. of 12 hours equals 3 hours. 
Pay hours—12 plus 3—equals 15. 

It is obvious that a worker cannot exceed 100 per cent. on his 
day rate under this system. If a job for which the standard time 
was a hundred hours was accomplished in one hour, the worker 
would receive a little less than double day rate. 

Sherman. 

This is a fifty-fifty sharing system with a guaranteed day rate, 
and a variable division of the fifty-fifty to the direct worker and 
to the supervisory staff. The proportion of the bonus paid to the 
direct worker is consequent on the lost time. Where bonus is 
earned, i.e., beyond 100 per cent. efficiency at standard time, the 
worker is paid half the wages saved plus the net hours at half rate. 
Net hours are calculated as half hours saved minus hours lost. If 
the worker does not fall below 100 per cent. efficiency, he received 
50 per cent. plus half of 50 per cent. equals 75 per cent. bonus 
earned. 


Taylor. 


To F. W. Taylor is generally credited the first place in the devel- 
opment of the differential idea of wage payment. Mr. Taylor 
began to study or express the results of his studies about fifty years 
ago when he reminded employers that a high wage was the answer 
to low labour costs, and that high wages meant increased purchas- 
ing power for the multitude. Mr. Taylor brought new ideas into 
industry. Apart from the offer of increased wages, he set out to 
analyse and study the work, in other words, he began to apply 
scientific investigation in place of bullying tactics. Taylor set a 
comparatively high task and paid a fixed reward at a given point 
with a step up or differential rate above the standard. The task 
under the Taylor system is high, also the reward, a good worker 
often making from 70 to 100 per cent. over his bare rate. Ineffi- 
cients don’t generally last longer under the Taylor system. For 
instance, 95 per cent. efficiency on the Taylor system would prob- 
ably give a much higher output than that earning a “ balance ”’ 
under normal piecework system, but the worker would get only 
95 per cent. of his day rate and no bonus reward. 


468 




















PAYMENT BY RESULTS 


‘Towne. 


Mr. Towne, of Messrs. Yale and Towne Manufacturing Company, 
known to many of us through the use of “ Yale ”’ locks, devised 
a scheme of incentive in addition to the piece rate system at that 
time in use at the Yale and Towne Manufacturing Company. In 
a way this is a composite method piece rates plus profit-sharing 
except that the term profit is replaced by reducing cost. Taking 
standard costs and setting against the sum of these, for a given 
period, the actual costs, the balance was allocated in approximately 
the following ratios. To capital, 50 per cent. to the foreman and 
others in supervisory staff 10 per cent., and to the piece workers 40 
per cent. divided in relation to their wages earned during the period. 
There is no evidence of the average earnings under the piece system 
to which the supplement of decreased cost earnings were added 
and I do not find any reference to the question of fluctuation year 
by year of the added bonus, or if this at any time failed to mature. 
Wennerlund. 

Mr. Wennerlund was, I believe, with the General Motors Cor- 
poration in the U.S.A., when I last visited their plant. This plan 
is very like the Emerson plan and earns a guaranteed base rate. 
Up to 75 per cent. efficiency no bonus is paid. At 80 per cent. effi- 
ciency four per cent. bonus is paid (same as Emerson), at 89 per 
cent. efficiency Wennerlund pays 109 per cent. of base rate and 
Emerson 110 per cent. Emerson bonus begins at 66-67 per cent. 
efficiency as against Wennerlund’s 75 per cent. Beyond 100 per 
cent. efficiency the bonus agrees with that of Emerson. 


Summary and Criticism. 


When one seeks to obtain a decision on the question of installing 

an incentive system, the following points should have attention. 

(i). Honesty of purpose, namely, that a square deal is in view. 

(ii). A thorough knowledge of the works and conditions gener- 
ally. 

(iii). A record in relation to standard performance for all the 
workers who are to be considered in the scheme—without 
this one must make a shot in the dark. 

Bonus plans may be arranged on four bases : 

(a) Straight line. 
(6) Concave curve. 
(c) Convex curve. 
(d) Stepped. 

(a) Straight line plans pay a fixed price per piece. 

(6) Concave plans—that is those plans which, stated graphically, 
give a concave curve from low to high production in relation to 
standard. Under these plans the worker’s bonus is low below 
standard, and high above standard. Systems under this heading 
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should therefore generally be selected where the incentive is de- 
sired to increase a comparatively efficient production. 

(c) Convex plans—that is those plans which, stated graphically, 
give a convex curve from low to high production, and are generally 
most useful where the production is low in relation to standard, 
and it is most profitable to raise the production level of the low 
efficiency workers up to the standard production. 

(d) Stepped plans—that is those plans which give specified differ- 
ential earnings at predetermined points of efficiency. 

It is also necessary to clarify our minds as to the limits of an 
incentive system. What is it meant to be? A weapon or a tool ? 
If it is agreed that incentive methods are a tool, then one must 
agree that they are not only a tool for the worker, but a tool of 
management. Management—lazy management relies solely on the 
incentive—leaves the worker to do most of the thinking and plan- 
ning, and later attempts to reduce the prices. Management in the 
true sense of the term, does the managing—seeks out the methods 
and organises the production. 

Maybe we can sum up by stating that, having in view the elim- 
ination of waste effort, we look to incentive systems as one avenue 
for exploration and that the division of the “spoils,” e.g., the 
savings, should be apportioned in ratio to the effort or achievement 
resulting from the use of incentive plans. Where the management 
spend time, energy and money, there a reward to management 
should be made. 

It is possible in many cases to increase output per labour hour 
without calling for an added effort on the part of the worker ; it 
is possible in many cases to reduce the worker’s effort and increase 
production at the same time, although in the latter case it is gener- 
ally necessary to increase the worker’s earnings for obvious reasons. 

If I am asked to state what is to my mind the greatest single 
desideratum in the industrial field to-day from a managerial point 
of view, I would unhesitatingly say “ measurement.” Science is 
based on accurate measurement, and industry cannot progress at 
full accelerated speed unless a basis of accurate measurement is 
devised. When I refer to measurement, I mean measurement in 
relation to activity and achievement. The Bedaux system has this 
in view but the basis is not sufficiently well defined, that is to say 
we are short of the necessary standards. 

I had in mind the grouping and selection of systems of payment 
by results to cover the field for discussion in that direction this 
evening. On further consideration I have decided to leave this 
out of the paper since it is the principle we should agree on first. 
The particular selected system is to a large extent a matter of 
opinion in relation to many other factors, the chief being the classi- 
fication of the work. You will perhaps have noticed that very 
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little reference has been made to incentive systems for executives, 
namely, foremen, superintendents, etc., or clerical and selling 
incentives. This should form the basis for a separate paper. Com- 
parison between various incentive systems pre-supposes a constant 
base for standard time or price. No calculation is more accurate 
than its base, and therefore unless the basic or standard time is 
accurately determined, any incentive system will not hold for a 
long period. Times recorded from day rate productions are very 
dangerous when used as standard times for incentive systems. 
One, and perhaps the main reason for the selection of sharing 
plans, e.g., fifty-fifty between employer and employee for savings, is 
the lack of time study on operations. 

In some cases after a fifty-fifty system has been in operation, 
this is replaced by a 100 per cent. system with closer time limits 
and often with resultant discontent. There is little to commend a 
fifty-fifty system beyond the halving of the error when loose times 
are set. 


Conclusion. 


Finally, one may argue that with proper supervision an incentive 
system is not necessary. Supervision can be likened to a push 
from the rear, or a pressure system, and incentive systems as a 
pull from the front ; gentle persuasion may be more effective than 
blows. Without an incentive the worker usually does enough to 
hold his job. On the average he will not attempt to beat standard 
performance, however that standard performance is set. A business 
relying entirely on supervision must look for all the means to cheapen 
production. It is not usual to find workers devising schemes to 
increase output when their reward is not increased. When an 
incentive system is agreed upon and installed under the right 
conditions, not only are the supervisory staff thinking out new 
plans, but each and every worker is contributing his quota to the 
same end. Incentive systems do make the worker think—that is 
a statement of fact. The old reference to the horse being taken to 
the water without the ability to make it drink may be borne in 
mind. When a horse won’t pull and the whip is not effective, a 
carrot at the other end may work wonders. One might therefore 
attempt to compare the output with the costs of whips on one 
side of the equation and the cost of carrots on the other. 

An incentive system is not better than the standards set. When 
devising or installing an incentive system, remember the men you 
purpose leaving on day rates—endeavour to include them in such 
a way that they contribute their quota and get paid for it, and if 
you consider the advisability of placing your supervisory staff on 
a payment by result basis, dependent on the average percentage 
earnings of the workers, consider the advisability of bringing the 
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factor of numbers or workers supervised. For example, if a fore- 
man has ten workers under him, whose average bonus worked out 
at 25 per cent. and another foreman has 110 workers whose average 
bonus was 25 per cent., it would be unfair on the face of it, to the 
latter to pay him the same bonus as the former, although their 
base rates might be different. It may be much harder to keep 110 
men up to the standard than ten. Therefore, it is suggested that 
supervisory bonus, if paid on the average efficiency should begin 
at ten workers and increased one per cent. for every ten workers 
over the base ten—on this basis assuming a 25 per cent. average 
to the worker on both cases, the foreman with ten workers would 
get 25 per cent. on his base rate and the foreman with 110 workers 
25 per cent. plus 10 x 1 equal to 35 per cent. on his base rate. 

In conclusion it is desired to re-state what was said at the be- 
ginning, namely, that a system of indices applying to varying 
classifications of conditions is an urgent necessity. Incentive 
systems can be quickly grouped under the headings of concave, 
convex, etc., the classifications of the conditions to which an in- 
centive system is to be applied is a much bigger job. I am attempt- 
ing the classification of industrial organisations for another purpose. 
Maybe this may supply material for the classification I have in 
view for the selection of payment by results systems. 
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Discussion. 


Mr. J. D. Scaire: It is the desire of the Institution to have as 
many expressions of opinion as possible from production engineers, 
and I will make my remarks as few as possible. Payment by results 
has been the direct cause of a good many trade disputes, and as 
an Institution we think this should not be. This has been a matter 
of great interest to me for about thirty years, as a receiver of piece- 
work rates, and as a manager responsible for efficiency. You gave 
me the impression that selling prices should be taken into consid- 
eration when fixing piecework rates or adjusting them in the later 
stages. To that I object most rigidly. The worker has nothing 
to do with the selling price. The object of the incentive is to reduce 
cost. In the first place the worker has a right to his day work 
rates. Day work rates are an obligation in any circumstances, and 
as previously stated, the object of incentives is to reduce the prime 
cost per piece by means of getting more work done, and therefore, 
the total cost per piece will naturally come down. If the worker has 
done more than he would have done in an ordinary day’s work 
without piecework, the cost will be less than it would have been had 
day work been the vogue. Any further reduction in piece rates 
should be justified by improvement in method. 

As to which system is the best, as far as my experience goes, 
there are four general principal incentives. One is the direct piece- 
work rate ; then we have the Rowan system by which the worker 
gets so much less per piece the more he does, which seems to be 
distinctly unfair, and encourages sloppy rate-fixing ; thirdly, the 
system whereby the worker splits any saving in time with the 
management ; and fourthly, the system whereby the worker gets 
more per piece the more he does. The latter is perhaps the most 
equitable system of all. One must bear in mind that the main thing 
is that the worker must be able to easily work out his earnings. 
Anything in the nature of square roots in the piecework rate will be 
looked at askance by the worker. Based on past experience, he will 
probably think that the employer has “ twisted him ’’ out of some 
of his earnings. 

For my part I advocate the straight piecework system where the 
worker has so much per piece for the jobs done. As a works manager 
I have employed that scheme myself for about twenty years and I 
have never known it to fail. It is very easily understood, and I 
have therefore found it successful. The most important thing is 
to establish a spirit of confidence by avoiding any breach of faith 
with the workers, a square deal is essential. 

Mr. LicutBopy : I am very interested in what you say. I have 
taken a considerable interest in incentive systems and in so-called 
scientific management for the best part of my life. I had a seventeen 
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thousand miles tour in America last year, visiting the best-known 
plants, and I was assured that each firm had the best incentive 
system in the world. I am quite convinced in my mind that you will 
never get the answer to this problem of which is the best incentive 
system, until you start with the other side of the equation and 
classify the conditions. 

In some industries we have a ratio value of raw material that is 
so high in relation to the overhead cost and direct labour, that one 
per cent. lost in raw material will put the whole thing out of balance. 
On the other side, the labour may be next to nothing. Then we 
have a man working on a very expensive machine—there are plenty 
of machines in this country where the machine-hour rate is £10, 
and the man is getting 2s. 6d. per hour, therefore, if you can get the 
man to speed up his production two per cent. you can afford to 
give him 100 per cent. bonus on his wages. 


If you are more or less in the same type of business—light engin- 
eering, general engineering, or automobile—then you can make a 
reasonable selection within reasonable limits, but if you are going 
to make a comprehensive selection you must have some form of 
indices. You ask me to tell you which is the best system; this, 
to my mind is impossible, because I do not know the particular 
conditions of the industry you have in mind, therefore, I suggest 
that the only thing for you to do, if you are attempting to apply 
an incentive system, is to analyse the conditions in your works. 
You said you consider the piecework system is the most equitable. 
Well, to my mind, it is the least equitable of all, for the reason that 
a piecework system with a guaranteed day rate is obviously not a 
piecework system at all, but is just a one-sided affair. You said a 
man should have his reward, whatever happens. That is very 
good, providing you can afford to pay it, but there is a time, and 
the time must come when, if prices are reduced over a considerable 
period, the management are faced with (1) liquidation or (2) a less 
sum of money per piece. This is a statement of economic truth, 
and at this moment, in this country, Germany, Italy, France, 
Belgium and America, that problem is being faced. When a so- 
called piecework system (with guaranteed day rate) is in operation 
a lower labour cost per piece cannot be looked for—all gains going 
to the worker. 


Mr. ScairE: You must pay the flat rate—you cannot get away 
from it. In my own experience I have never found any necessity 
to pay less than that. 


Mr. Licutspopy : That, unfortunately, is a fact. I could name 
three companies of moderate size in this country where, after the 
installation of piecework systems, the direct labour cost has gone 
up over 16 per cent. The risk is that on piecework they have to 
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guarantee 25 or 334 per cent., and the men have not beaten the 
25 per cent. 


Mr. P. A. SHaw: I agree whole-heartedly with Mr. Scaife that 
the straight piecework system is the most equitable, but I would, 
however, make certain recommendations. You must guarantee 
that the day rate must be discontinued, because if a man cannot 
earn his day rate he is not fit to be in the works. Before you can 
proceed with the super-structure you must get in good foundations 
and I must say that (1) employer and employed must have a good 
sense of mutual trust ; (2) it is incumbent on the employer to cut 
out as far as possible all fatigue, and so organise things that he has 
not to screw down the men to the last second ; (3) that the employee 
realises the capital involved is rather heavy, and (4) both sides must 
realise that all unproductive effort is waste to both sides. The 
question of straight piecework applied to the gang system. By this 
I mean a set price for a component say, a cylinder block. Some of 
the problems which crop up here are the different grades of skill 
required in the production of the block, also what shall we do when 
waste has developed half way through. As a general comment on 
the straight piecework system, it is recognised that however slow 
a man may be when he starts, if he is any good he soon becomes 
an expert. When straight piecework prices extend over perhaps 
two years, with the seasonable price reductions that are expected 
by the motoring public, the management should be justified in 
asking for a reasonable reduction, or have they got to sink a large 
amount of capital so as to make their price more competitive ? 

Mr. Licutsopy: The gang principle as a payment by results 
basis is fundamentally unsound, and it can therefore only be looked 
upon as an expedient, for this reason. If you have in a gang, say, 
ten men, and one of those men spoils a comparatively large unit 
of work, the other nine must bear the liability for it. A man is an 
individual, and I think in theory one must look upon payment 
by results in the light of individual achievement as the only sound 
possible basis of payment. As an expedient one may pass all sorts 
of things, but it does not get away with the basic principle. A law 
of averages taken over a sufficiently wide field is all right, but there 
are distortions in the application of the law of averages. You may 
find that one gang of men is consistently lucky, or one man is 
consistently lucky. I do not know that one can say very much 
about the general principle of piecework systems, without saying 
a lot. I cannot dissociate ultimate selling prices from ultimate 
costs. We must realise that over a long period selling prices, even 
if they do not cover profit, must cover cost of production, distri- 
bution and selling. One point which you mentioned is well worth 
attention, viz., the statement that incentive systems of all kinds 
do make for a form of partnership. If you have a guaranteed piece- 
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work rate I do not suggest that you alter it. It is up to the manage- 
ment to do all possible to help the worker to beat the time. There 
are certain men who could beat anything, and others who will 
never beat anything. I do not feel that I would like to commit 
myself in any way on any particular system in relation to any 
particular works unless I had made a comparatively deep study of 
the conditions in that plant. One of the factors one must have in 
mind is this. I have been in 526 different. plants in Great Britain, 
and I have never been able to find any real similarity between the 
organisation of any of those plants. If you take the trading accounts 
of those companies and analyse them on a predetermined plan, you 
get varying relations of expense. Those are factors which one 
must take into account in an incentive system. 


Mr. E. W. Hancock, Chairman of Council, President Coventry 
Section, who was in the chair: In reviewing the methods of ‘‘ Pay- 
ment by Results ’’ as outlined by Mr. Lightbody to-night, I think 
he himself has quoted one of the most important reasons why 
straight piecework has much in its favour, namely, he states that 
“it makes for confidence.’ We have to bear in mind in regard to 
the practical issues of this subject, that we are dealing with men, 
and we rely upon men to achieve the desired results, and in my 
experience, if there be a system of payment which inspires con- 
fidence between workmen and the management, then in my opin- 
ion, this is a very important recommendation. 

The other two schemes broadly, are the convex line and the 
concave line. The convex line being the case where a man obtains 
less percentage bonus the more efficient he becomes, and the con- 
cave being where the man obtains more percentage bonus the 
more efficient he becomes. In my opinion, the convex system is 
one that safeguards the company against bad rate fixing, and is 
a system which fills the workmen with distrust. In regard to the 
concave system, this again in my experience is likely to cause 
workmen to hold back because they fear that the management 
would be concerned if the articles were continually being produced 
at a high efficiency with the possibility of the management stepping 
in and reducing prices or re-investigating the set-up. 

We have in this country to bear in mind that our engineering 
shops, generally speaking, are not mass production shops, and 
that we have to instal a system which is simple to operate and the 
least cost to run. There is no question that the whole basis of 
various systems of payment should have at their root, good time 
study by capable time study engineers, and if the attention of the 
management was given to the selection of their time study engin- 
eers rather than to any elaborate system of payment, then satis- 
factory results would be obtained on both sides, with good and 
sufficient incentive to our workmen to do a good day’s work. 
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There is no question that to-day there is much more necessity 
for scientific management, and that in arriving at production costs, 
we have to bear in mind the selling prices, and in properly organised 
works, ways and means should be provided by the management 
to produce articles at a price which not only has relation to the 
ultimate selling price, but also offers an opportunity to our work- 
people to earn good money. Having had experience with the 
straight line, concave and convex systems, as well as group bonus, 
I recommend for the average engineering works, straight piecework, 
and for certain mass production works handling the lighter type of 
engineering products, group systems where the group is no larger 
than four to six men. 


Mr. A. J. Atrers: You stated that the men were afraid of piece- 
work, and that in some cases you did not get so much work. In 
every case we definitely got increased output where straight piece- 
work was put in. Then there is the human factor. I often think 
that the many different systems which are put in with the various 
square roots, etc., are only done because of bad rate fixing. If the 
price is fixed correctly you do get an increased output. In two or 
three of the systems we heard mention of a certain percentage put 
aside for staff and supervisory work. Is it put aside for the extra 
staff required to run them ? 


Mr. LicutTBpopy : You seem to think that the piece rate system 
is the best. I am not going to say definitely one way or another. 
I will read the six headings which I put down for a piecework system. 
A well planned piecework system without guaranteed day rate 
offers the following advantages to the worker : 


1. It is simple to understand. 


2. Payment is in constant direct ratio to achievement. 
3. It tends to make a worker feel that he is his own master. 
4. As the pay does not increase per unit of production above 


the standard level, the worker is not goaded to physical 
exhaustion. 


It makes for confidence. 


6. It tends to compel management to look ahead in the pro- 
gressing and allocation of jobs. 


or 


It can be operated on a price or time basis. Where the so-called 
piecework system entails a guaranteed day rate the same general 
remarks apply, although, of course, a proportion of the workers 
may show a labour loss on the piece prices. I think that sums up 
my general mental attitude towards piecework prices. 


The meeting concluded with a vote of thanks to the lecturer. 
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APPENDIX No. 1. 


Editorial and Other Comments abstracted from 
Technical Press. (By courtesy of the Editors of 
** American Machinist’? and “ Machinery’’). 


Editorial—‘‘ American Machinist,’’ 22-11-30. 
THE WAGES PROBLEM 


T was long ago suggested that the last problem left to be solved 
I will be the determination of a just wage: Mr. J. Ronald, as 
our columns have recorded recently, made an attempt in this 
direction, and a contributor on page 185£ of this issue offers some 
acute criticism well worthy of consideration. Having been invited 
to express an opinion, we may start with the suggestion that a 
little practical experience of the scheme outlined would be worth 
placing on record. Apparently, however, it is only a proposal. 
We need hardly repeat that the reward offered to the workman 
consists of the difference between the economic value of the articles 
produced and the charges for the use of the producing machine, 
taken in the largest sense. There are, of course, other influences 
to be considered in the market value of any given article besides 
those mentioned. The material, for instance, may not be unimport- 
ant. But we may suppose that, as in the case of the celebrated 
“* raging, tearing ’’ fiscal controversy of a few years ago, the figures 
provided are given by way of illustration only. Whether workmen 
in the engineering trades are ready to accept wages based quite 
directly on market values remains to be seen, though of course in 
the end it does come to that, for if the articles cannot be produced 
profitably at market prices the workman, like many another, will 
find his occupation gone. If the scheme is applied to articles com- 
pletely produced ready for the market by a given machine worker 
it may be practicable ; but the endeavour to decide the economic 
price of a small component of a complicated machine is likely to 
lead to quite as much discussion as ever arises over ordinary piece- 
work prices or bonus systems. A workman is seldom likely to be 
satisfied with earnings based on an estimated economic value in 
the determination of which he can have no real voice, and he might 
not be much more amenable to the suggestion that his earnings 
should change inversely with machine hour values, to be calculated 
in somewhat similar circumstances. Neither will he be any more 
ready to be pleased with the scheme when he finds out that, not 
being inclined to push himself in any way but yet working, he may, 
as the result of his attendance at the machine tool, actually owe 
the firm money. For Mr. Ronald’s hypothetical workman has only 
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to produce three pieces per hour to be in that position. Which of 
the criticized bonus schemes leads to that result ? Of course, the 
reply would be that an employer or his deputy can make sure that 
such an inefficient use of machines does not continue. But the 
suggestion was also offered by Mr. Ronald that the objection to 
the ordinary piecework system is that the employer has “ no real 
control of the time factor.’”’ At the limit, the employer has the most 
direct control of all. He can discharge any man, whether worker or 
shirker. The suggestion, too, that the price paid for a job should 
be a constant factor of the cost to the employer may be acceptable 
to the latter, but not necessarily to the workman; and how the 
suggested scheme provides a return which is “‘a measure of the 
computable energy dissipated in earning it,’’ or indeed how that 
energy can be computed with any accuracy, is hard to see without 
further explanation. Again, the whole scheme comes back to the 
ordinary conditions when the reservation is made that it should 
provide a reasonable standard of living, whatever that may mean. 
As Mr. Ronald says, ‘‘ payment by results is only possible if we 
can evaluate the results.’” Those who hold the idea that accurate 
knowledge of time closes the problem seem to overlook the import- 
ant fact that the workman is concerned with the sum of money he 
is to receive. Exactly how much time a piece of work should take 
may be determined, and the workman in turn may occupy that 
time. The still-to-be-settled question is, what value in money does 
he place on that time, and here may be found plenty of opportunity 
for difference of views. On the one side is the much-mentioned 
economic value of the articles produced, on the other the value 
placed by the worker on his efforts and the time in which they are 
expended. The scheme suggested is ingenious and, in its broad 
idea, simple. Whether it is workable remains in great doubt. 


A. B. Winter—‘‘ American Machinist,’ 22-11-30 


In his paper on payment by results read before the Institution 
of Production Engineers (see page 1728) Mr. J. Ronald makes an 
interesting contribution to this subject. The main point in the paper 
is, of course, his suggested formula for calculating wages due. This 
has the advantage of simplicity and could be readily understood 
by the worker. It merely means taking the earnings from any 
particular machine and deducting the employer’s charges. What is 
left goes to the operator. There are only four factors. Two on the 
earnings side: the economic value of a piece of work and the 
number. Then two on the costs side: the charge per hour on the 
machine and the number of hours. 

But this new formula, if it can be termed new, does not alter in 
the slightest degree the fundamentals governing payment by results, 
The formula still places the key in the employer’s keeping, that is, 


479 











THE INSTITUTION OF PRODUCTION ENGINEERS 


he must himself supply particulars of the value of the two main 
factors before payments can be made. He must interpret correctly 
economic value, and on this also depends his charge on the machine. 
These values are not arrived at by simple calculation. On the con- 
trary, the determination of this figure enters the sphere of high 
finance and could only be accomplished competently by an account- 
ant. So, after all, the workman is only paid through the usual 
channels ; that is, through the firm’s books. He must accept as 
read the economic value, and if the employer does not interpret 
this according to his satisfaction the circumstances which arise are 
no different. One employer may fix one economic value, another 
employer a different value, but both may be considered correct 
according to their views as to what is legitimate profit. 

Thus it would seem that we must go back a step farther before 
this problem is settled. A fixed standard of profit appears to be 
necessary in order to fulfil the requirements of the factor—economic 
value. Here, the necessity for a satisfactory formula is infinitely 
greater, in fact essential, and until more definite conclusions are 
reached it would seem that we are attempting to build the house 
before the foundations have been laid. When all the values have 
been determined it is easy to find the formula to handle them, but 
until then a mere formula does not provide a solution to the funda- 
mental problem. 


O. Carlton Smith—* American Machinist,’’ 24-1-31. 


Sir.—It was with considerable interest that I read your leading 
article in the issue of November 22 last, and also Mr. Winter’s 
comments (page 185£) in the same number. 

I think that the questions therein raised are answered when a 
fuller understanding is attained of how the economic value of an 
operation is obtained, concerning which there was little said in Mr. 
Ronald’s paper, no doubt because of the limits of time. Ideally, it is 
true, the economic value of the individual operations is to be 
obtained from the selling price of the finished article necessary to 
sell against competition in the appropriate market, after the 
necessary deductions for a fair profit, and for material, commission, 
royalty and other similar charges which are constant per unit, by an 
exhaustive analysis of the operations and the relative times allowed, 
and of the incidence of the overhead charges. But just as an article 
may be unsaleable owing to price, if wages are arbitrarily fixed at too 
high a standard economically, so an article may be rendered un- 
manufacturable if a selling price is fixed so that an inadequate wage 
is payable. The economic wage and the economic selling price must 
be considered always in relation to each other. This being so, it is 
more practical to arrive at the economic value of an operation by a 
careful study of times and the fixing of a rate based on the normal 
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daywork rate to which an arbitrary percentage is added according to 
usual practice. This gives a “ normal ’’ piece rate. 

The machine hour rate and the general overhead charge rate are 
then added to the “ normal ’”’ piece rate, proportional to the time 
allowance for the operation. The result is the economic value of the 
operation. From the sum total of the economic values of the 
operations plus the charges for material, commission, profit, etc., is 
obtained the economic selling price. If this is not a competitive 
price, it can be reduced in one of the following ways : 

(1) Scheming of cheaper methods of manufacture by alterations 

in design or tooling. 

(2) Scheming for reduction in the general overhead expenses. 

3) Improved buying methods or marketing schemes to cheapen 
the cost of material. 

(4) Cutting down of the profit percentage. 

(5) Reduction of the basis on which the piece rate is fixed. 

The last of these methods is impracticable unless it follows as a 
result of method (1) except as the result of agreement between bodies 
representative of employers and employees, because of the labour 
dissatisfaction that must inevitably ensue. 

But the essence of the Ronald scheme is in the method of calcu- 
lation of the payment by results when the economic value basis has 
been ascertained. This economic value should form the basis of any 
of the schemes now in practice, and is not something new, though 
the full recognition of it as a necessary factor may not hitherto have 
been given to it. As Mr. Winter says, ‘‘ the new formula does not 
alter in the slightest degree the fundamentals governing payment by 
results.’’ What is new in the Ronald system is that the saving of the 
cost to the employer, by extra effort on the employee’s part, is given 
entirely to the employee, the employer being content with the reward 
obtained through the extra profit accruing from the larger output. 
This is the principle of justice which is the nucleus of the system. 
Conversely, where the effort of the employee falls off, under the 
Ronald system the employee suffers as well as the employer (to whom 
less profits accrue), although the employee only suffers up to the 
point at which the guaranteed day rate is paid. For a workman who 
fails to earn day rate the only remedy for the employer is to change 
his job or discharge him. 

The Ronald system does not differ very largely from the straight 
piecework system except in the principle of justice above referred 
to. In the straight piece work system the employer pays back to the 
sub-normal workmen what he saves in overhead expenses from the 
efforts of the super-normal workmen, but unless there are as many 
super-normal as sub-normal workmen, the cost of the unit operation 
is not constant. Under the Ronald system the men stand on their 
own merits, the more efficient does not forfeit part of the results of 
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THE INSTITUTION OF PRODUCTION ENGINEERS 
his extra efficiency to the less efficient, and the cost of the operation 
to the employer is constant. 

I may add that the above interpretation of some aspects of the 
Ronald scheme has received Mr. Ronald’s endorsement. 

Luton. O. CARLTON SMITH. 


S. A. Knight—‘‘ American Machinist,’ 24-1-31. 


Sir—From the extracts of the paper on “‘ Payment by Results ”’ 
read by Mr. J. Ronald before the Institution of Production Engin- 
eers given in your November 15th, 1930, issue, page 1728, dealing 
with an improved system of payment, it does not appear that the 
condition of affairs, when the same operation or series of operations 
is being performed on different machines, is considered. It appears 
to me that the difficulty here is not that a new machine may reduce 
the fair time allowance for doing the work, a reduction usually 
allowed for in other systems of payment, but that different machines 
capable of doing the particular work under consideration have very 
different machine-hour values. Further complication arises when a 
machine is used on work which is better suited to a smaller machine 
with a lower machine-hour rate. In such cases, which occur only 
too often, it would be necessary to use the machine-hour rate of 
the machine which should have been used, instead of that of the 
more expensive machine actually used, due to impossibility of shop 
equipment being able to meet production requirements at all times 
with 100 per cent. efficiency as regards utilisation of machines. It 
appears then that the machine rate used in determining the opera- 
tor’s share of earnings would have to be defined as the economic 
machine rate which is applicable to an economic machine, i.e., 
the machine on the market best fitted to perform the operation 
under consideration. The real objection to the fair time value less 
machine-hour value way of determining the operator’s earnings is 
that there is no incentive to the employer to introduce more expen- 
sive machinery with greater machine-hour value and corresponding 
greater output, as the operator only benefits by the change. 

Tuz Khurmatu, Iraq. 8S. A. Knieur. 


O. Carlton Smith—‘‘ American Machinist,’’ 7-2-31. 


Sir.—It is evident from Mr. 8. A. Knight’s letter in your issue 
of January 24th (Vol. 73, page 312 &) that he has read Mr. J. Ronald’s 
paper on ‘‘ Payment by Results ’’ with care and insight, and I am 
certain (since I had the opportunity of discussing this very point) 
that Mr. Ronald fully recognises the feature mentioned by Mr. 
Knight, namely, that a different wage would result for the same 
performance of the same operation, if carried out on machines of 
different machine-hour value. But under any piece-work or bonus 
system apparent anomalies arise, either foreseen or unforeseen. Mr. 
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Ronald’s system probes the principles of costing, and thus enables 
anomalies to be foreseen more easily. Forewarned is forearmed, 
and provision can be made for such anomalies by a reasonable 
modification of the exact system, such as that suggested by Mr. 
Knight. It seems to me, however, that Mr. Knight is not correct 
in his second point, namely, that “‘ the real objection to the fair 
time value less machine hour value way of determining the opera- 
tor’s earnings, is that there is no incentive to the employer to 
introduce more expensive machinery with greater machine-hour 
value and corresponding output, as the operator only benefits by 
the change,’’ for the following reasons. The essence of the Ronald 
scheme is that, assuming a constant selling price, the gain obtained 
by speeding up an operation is twofold: (1) A saving in overhead 
costs ; (2) an increase in the total profit, proportional to the increase 
in output. The whole of (1) is devoted to increased wages, while 
the whole of (2) accrues to the employer, and forms his incentive 
for, e.g., introduction of new machinery which will increase output. 
It is acknowledged that the employer has a greater incentive under 
the straight piecework and premium bonus systems, but Mr. Ronald 
claims that the employer is so far taking away from the workman 
part of the incentive that in equity belongs to him, and thereby 
tends to defeat the end in view, namely, an increased output. It 
has also to be remembered that under the straight piece-work 
system, the saving in overhead costs, due to supernormal perform- 
ance, is theoretically balanced by the loss in overhead costs due 
to subnormal performance. Mr. Ronald’s scheme merely redis- 
tributes the wages more fairly among the operators, and at the same 
time tends to reduce, more than other schemes, the number of 
subnormal workmen below the number of supernormal workmen, 
at a constant total cost to the employer. Whether the superior 
equity of the Ronald scheme from the workmen’s point of view 
would be sufficiently appreciated by them as to have the desired 
effect on output, and so make worth while the greater complexity 
of the Ronald scheme as compared with the simplicity of the straight 
piecework system, is a matter for consideration, and may reason- 
ably be doubted, but that is a practical, not a theoretical considera- 
tion. 

Luton. O. CaRLTON SMITH. 

Editorial—** Machinery,’ 13-11-30. 

While the concensus of opinion among manufacturers to-day 
appears to be increasingly in favour of some form of wage incentive, 
the question as to precisely what method of payment should be 
adopted becomes ever more vexed. The matter is of the utmost 
significance, and it is interesting to note that it is included in the 
syllabuses of all sections of the Institution of Production Engineers 
for the present session. 
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Mr. J. Ronald recently read a paper on the subject before the 
London Section of the Institution, which was interesting both on 
account of his trenchant criticism of certain existing bonus systems, 
as well as the constructive proposals which he had to put forward. 

After stating a law of equity between employer and employee, 
namely, that “the price of his labour to the worker should be a 
constant factor of the cost of the product to the employer,”’ Mr. 
Ronald went on to describe the working of a system based on this 
law. Briefly, under this system, the economic value of the product 
to the employer is first determined. This figure is multiplied by the 
number produced per hour, and from the result is subtracted the 
machine rate per hour. The final sum thus obtained represents the 
operator’s hourly rate, and if divided by the number produced gives 
the price per piece. 

Mr. Ronald pointed out that the formule of the Halsey and 
Rowan systems may be stated as *‘ the more you produce in a given 
time, the less you shall be paid per unit, for your product.’ He also 
attempted to show that “straight piecework offers no equitable 
reward for extraordinary exertion,’’ and that, at the same time, the 
employer, under this system, has * no effective control over laxity of 
effort on the part of the employee.”’ 

Certainly these objections cannot be advanced against Mr. 
Ronald’s system, since, in a case which he cited, the operator pro- 
ducing six parts per hour would receive 2s. 6d.; if his production 
dropped to four per hour, his hourly rate would fall to 6d., while if 
he increased it to eight, his rate would rise to 4s. 6d. Again, a 
production of five pieces per hour would give the operator an hourly 
rate of 1s. 6d., while with seven per hour, the rate would be 3s. 6d. 

Undoubtedly, this arrangement penalizes laxity of effort on the 
part of the employee and provides ample reward for extraordinary 
exertion. The weak feature of the system is that the hourly rate 
varies too greatly within narrow limits of production, and its success- 
ful working demands a degree of accuracy in rate fixing very difficult 
to maintain in practice. The latter point appears to have been fully 
appreciated by Mr. Ronald, who rightly laid emphasis upon the 
necessity of employing properly-trained men for this work. 


J.A.H.—‘ Machinery,’ 25-12-30. 


During the course of a paper on Payment by Results, an abstract 
of which was published in Macntnery, November 13th, page 217, 
Mr. Ronald disparaged certain bonus systems and also straight 
piecework and put forward a system that, he claims, obeys the law 
of equity between employer and employee. This law he states as 
follows : The price of his labour to the worker should be a constant 
factor of the cost of product to the employer. 

In his criticism of straight piecework Mr. Ronald assumes the 
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economic value of an article to the employer to be 1s., and cites three 
cases : 

Case (1).—The operator does six per hour, and the product costs 
1s., so that the employer and employee each have a fair price. 

Case (2).—The operator does four per hour, and the product costs 
ls. 3$d., thus resulting in 34d. loss per article to the employer. 

Case (3).—The operator does eight per hour, and the product costs 
10}d., thus resulting in 1}d. loss to the employee. 

Now let us examine these cases again, and take Case (1), at six 
per hour. The employee is well paid at 2s. 6d. per hour, so let us 
assume that this is at 50 per cent over his day rate, which gives his 
day rate at ls. 8d. per hour. 

In working out a price for this job we have actual time plus 50 
per cent. bonus, giving 15 minutes, or 5d. each, allowed as price for 
the job ; and this is where I consider that Mr. Ronald gives rather a 
false view of the cases in question. Giving this price of 15 minutes, 
or 5d. each, that is, allowing the operator 10 minutes each actual 
working time, should ensure that even if the operator does not do 
them in the 10 minutes each, but for some reason takes even up to 
the full 15 minutes, the economical value of the article is not over- 
paid. 

We may state, then, that the price allowed should be such that 
the economic value is not exceeded unless the actual time allowed is 
exceeded. 

Mr. Ronald states that Case (3) demonstrates the inability of the 
system adequately to reward extraordinary efforts on the part of 
the worker. 

Surely it is incentive enough for an operator to know that if he 
does, say, four per hour, he gets only his flat day rate, but if he 
does six per hour, he is paid his day rate plus 50 per cent., and if he 
does eight per hour he is paid double his day rate. 

It is stated that in Case (3) the employee loses 1}d. per article. 
The writer considers, however, that as the employee has already 
been paid at the rate of double time, the 13d. saved to the employer 
is better used by him to keep tools and equipment up to date, and so 
allow men to earn such wages. As an example, at my present works 
by the introduction of modern tools and equipment it has been 
possible to make considerable reductions in many prices, 
and yet the operators are making a very substantial increase on 
their previous wages. 

The author gives examples worked out under his proposed system, 
but the writer fails to see how it is at all practical, as he does not 
consider that any employer could and would pay the full economical 
value minus only the machine rate, as this system requires, nor 
would the trades union allow it to be possible that the men could be 
paid less than the day rate. 
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To obtain the price to be paid to the operator, the formula 
requires that the economic value of the article is known before the 
actual working price can be determined. This is absolutely the 
wrong way round, as modern competition, except in sheltered and 
monopolized trades, requires that the minimum production cost is 
first determined and then the selling price is obtained from that. 

To use the proposed system, the selling price would have to be 
first of all determined, then the profits and oncosts, etc., deducted, 
and the economical value minus the machine hourly rate paid to the 
operator. 

It would appear that the question of accuracy in the rate fixing is 
rather beside the point, as the formula requires only that the 
economical value and the machine rate are known, for the price given 
is not based on scientific time study at all, but gives the full economi- 
cal value of the number of articles minus the cost of the number of 
hours worked at the machine rate. 

Of course, one can debate at great length on the merits and de- 
merits of various piecework systems, but to my mind the straight 
piecework is the best. 

It is simple in operation for all concerned, and it is the writer’s 
experience that, contrary to Mr. Ronald’s statement, the men like to 
be able to reckon their wages and bonuses, and straight piecework 
makes this easy for even the most elementary of mathematicians. 
The operator also gets paid in actual proportion to what he does, but 
it is in the hands of the production and rate-fixing departments to 
make or mar any piecework system. 

The price should be given by a rate-fixer who is a practical man, 
it should be correct, and it should be given before the job is on the 
machine. When this price is given it should be on the understanding 
that, no matter what percentage over day rate can be made, it is 
guaranteed that no reduction will be made in the price unless the 
actual method of production is altered or better equipment and tools 
are provided, or if it is plain that a mistake has been made. 

If there is a doubt about a price being sufficient, it should be 
reported to the foreman in charge, and if he cannot make the job 
pay, then it should be reported to the rate-fixer who is responsible 
for the price, and he should be able to demonstrate a method 
whereby the job may be done in the time given, and if not, then the 
price should be adjusted to suit. Given these conditions, straight 
piecework is a success and is in favour with employer and employee 
alike. 


‘i os 
O. Carlton Smith—‘‘ Machinery,’ 22-1-31. 


Sir.—I read with interest and appreciation “J. A. H’s.”’ article 
on Mr. Ronald’s system in Machinery, December 25th, page 424. 
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His defence of the straight piece-work system is good, and if refer- 
ence is made to Mr. Ronald’s paper, it will be found that this system 
is criticised by the author chiefly on the score of its frequent abuse 
by unjustifiable reduction of the rate and, secondly, because it is 
not strictly just in its operation as bétween the more and the less 
efficient employees with regard to the incidence of the remuneration. 
The apparent, difference between Mr. Ronald’s and “J. A. H’s.”’ 
views, as set out in the latter’s article, would largely dissolve, I 
think, if Mr. Ronald had had time within the limits of his paper to 
go into further details with regard to his method of ascertaining 
the economic value of an operation. I have authority for stating 
that Mr. Ronald would arrive at this practically by a careful study 
of times and the fixing of a rate based on the normal daywork 
rate to which an arbitrary percentage is added according to usual 
practice. This rate need not be 50 per cent. as assumed, quite 
naturally by “J.A.H.” from the figures quoted in Mr. Ronald’s 
paper, which I take it were quite fictitious, and chosen for simplicity 
of evaluation. Having obtained the normal piece rate as above, the 
calculated machine hour rate (for a machining operation) and the 
general overhead charge rate would be added and the total would, 
in practice, be the economic value of the operation. From the sum 
total of such economic values, plus the charges for material, com- 
mission, profit, etc., is obtained the economic selling price, i.e., it 
will be an economic selling price if it is competitive. If it is not 
economic, the selling price can be reduced in one of the following 
ways: 

(1) Scheming of cheaper methods of manufacture by alterations 

in design and tooling. 
(2) Scheming for reduction in the general overhead expenses. 
3) Improved buying methods or marketing schemes to cheapen 
the cost of material. 

(4) Cutting down of the profit percentage. 

(5) Reduction of the basis on which the piece rate is fixed. 

It seems to me that it is not sufficiently appreciated that what 
an employer gains (in saving of overheads) from the supernormal 
performance under the straight piecework system is given up 
again (in his loss in excess overheads) to the sub-normal workman, 
so that there is nothing on the balance for the employer to retain 
towards keeping tools and equipment up-to-date, as suggested by 
‘J. A.H.’’ This must be a capital expense, the depreciation and 
interest on which must be included in the general overhead rate. 
Where Mr. Ronald’s system is more equitable than the straight 
piecework system is in the fact that the superior workman himself 
gets the benefit of his increased skill and effort ; he does not pass 
it on to the inferior workman. On the other hand, the remuneration 
is confessedly not so easy to calculate as on the straight piecework 
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system, and to my mind it is questionable whether the latter is not 
the best practical solution as being sufficiently equitable and most 
desirably simple in operation. This does not deny, however, the 
theoretic superiority from an equitable point of view, of Mr. Ronald’s 
system, and if his proposal had done no more than analyse the 
principles underlying the various wage remuneration systems, and 
cause us to appreciate them better, his efforts would have been well 
worth while. It may be added that no doubt Mr. Ronald fully 
recognises that his system would not be operable at a point where 
the worker received less than day rate, which point would be more 
quickly reached under his system than under the straight piecework 
system. What his scheme shows is how quickly this point is in 
reality reached—other systems mask this. 

The remedy for the employer must be to discharge the man or 
find him some work which he can do economically. Summing up, | 
am of the opinion that of the existing systems, straight piecework 
is the best, as (1) being the most equitable to the worker; (2) 
giving on the average a constant cost per piece to the employer ; 
(3) providing the greatest incentive to the employee to increase 
output; (4) involving the necessity of accurate ratefixing at the 
start, and (5) simplicity of evaluation. On each of the first four 
scores, however, Mr. Ronald’s proposed system seems to me to go 
one better than the straight piecework system. The question is, 
under (5), does its comparative complexity of evaluation rule out 
its advantages under headings (1) to (4), so as to prevent its adop- 
tion ? 

QO. CARLTON SMITH. 


Editorial, “‘ Machinery,” 29-1-31. 
ADVANTAGES OF STRAIGHT PIECEWORK 

The subject of payment by results, which has come in for so 
much attention from the Institution of Production Engineers during 
the present session, recently formed the topic of an informal dis- 
cussion by the Birmingham Section of the Institution, and once 
again the general consensus of opinion appeared to be in favour 
of straight piece-work. Indeed, one might almost sum up the 
findings of the various speakers thus: Provided you can depend 
upon reasonably accurate rate fixing, straight piece work is fair to 
employer and employee, while providing adequate incentive. If 
your rate fixers are no good, or if non-repetition work is involved 
for which it is necessary to guess times, play for safety and use 
the Rowan or a similar system. 

With regard to the desirability of some form of incentives this 
appears to be, among production engineers at all event, almost 
universally recognised, and not without reason when it is appre- 
ciated that a suitable system not only calls forth the best efforts 
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of the men in the shops and permits them to reap a substantial 
reward, but also demands first-class organisation throughout the 
works. 

Mr. Groocock, who opened the discussion, appeared to be of the 
opinion that none of the widely recognized systems, not even straight 
piece work, provided an incentive that was entirely adequate. The 
objection that the more a man does the less per piece he is paid, 
which may be advanced with so much justification against the 
Rowan system, is also applicable to the system under which a man 
or group is paid a standard day rate and a constant bonus per 
piece, and even, if we take cost-of-living allowance into account, 
to straight piece work. 

One might have imagined that, in theory at all events, Mr. 
Groocock would have been a strong supporter of the Ronald system, 
which was briefly outlined in Machinery, November 13th, page 
217, and which ensures that the more a man does the more per 
piece he is paid. Strangely enough, however, this system was not 
even mentioned in the discussion, but possibly this was due to the 
fact that it is not generally understood. 


The Ronald system, although it has not the admirable simplicity 
of straight piece work, is not unduly complicated, as is clearly 
shown in an article which will appear in next week’s issue of 
MacHINERY. One cannot resist the impression, however, that, while 
the Ronald system may appear to the skilled operator to be almost 
too good to be true, the average employer of labour, on being con- 
fronted with the system, will go away with the impression that there 
is a catch in it, which no amount of calculation will serve to dispel. 

In conclusion, we would venture the opinion that in the majority 
of cases straight piece-work does provide the best solution to the 
incentive problem. 


A.W .—*‘ Machinery,” 5-3-31. 


The admirable article byS.Carlton Smith in Macwinery, February 
5th, page 620, makes out a very good case for the Ronald system of 
payment by results. In the opinion of the writer, however, he lays 
bare the weakness of the system when he says ““ . . . the inefficient 
workman must be paid full day rate if he does not earn bonus” and 
‘“* |. . the Ronald system in all its full purity could be reached only 
under ideal conditions.”’ 


On numerous occasions when the writer has been explaining the 
straight bonus system to the uninitiated the question has been asked : 
** How does the firm benefit at all when it pays the worker in full for 
all the time that he saves against the time allowance ?’’ The obvious 
answer is, of course, that the firm eliminates its establishment 
charges, for the particular machine, over the period of time saved. 
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This method, of course, effects a saving for the firm in the case of the 
efficient worker, but in the case of the inefficient worker who 
occupies the machine for a longer period than should be necessary to 
perform his task, there is a loss. Thus, as your contributor points 
out, the efficient worker compensates the firm for the inefficient 
worker. 

To work the Ronald system correctly it would be necessary to pay 
the inefficient worker strictly on his merits, and in extremely bad 
cases this might even result in the worker actually owing money to 
the firm. As at present, however, we are forced to pay him his 
day work rate irrespective of his output, there would be no avenue 
by which the firm could recover the money lost in this way. While 
the workers, therefore, insist on a minimum payment for the in- 
efficient, they cannot expect a maximum payment for the efficient. 

A further point detrimental to the working of the system lies in 
the fact that any fluctuation in the oncosts would necessitate an 
alteration to the workers’ price per piece. It is not suggested that 
such fluctuations would be of a violent character, but if the Ronald 
system is to be worked accurately, such details would need periodical 
attention. The necessary alterations, therefore, would need to apply 
to all the prices of parts produced under the system, and when all 
operations on all pieces are visualized, this is no mean task. 

It is the writer’s experience that the attitudes of the workers 
towards anything in the nature of alterations to their working times 
or prices are looked upon with grave suspicion, and the more com- 
plicated the method of working, the deeper the mistrust. 

In conclusion the writer would state that he recognizes that the 
criticisms put forward are entirely concerned with the administration 
of the system and not with its fundamental principles. While, 
however, existing conditions remain, these difficulties of adminis- 
tration are very real, and it would appear that Mr. Ronald has 
evolved a system which is somewhat before its time. A. W. 


S.R. H.—* Machinery,” 12-3-31. 


I have read with interest Mr. O. Carlton Smith’s informative 
article on the Ronald system of wage payment in Machinery, 
February 5th, page 620, and venture to point out one or two aspects 
of the system, based on this article which, I consider, should not 
be overlooked. 

In the first place, it is neither necessary nor advisable that the 
cost per operation to the employer be constant. On the contrary, a 
saving in oncost due to the greater productivity of the operatives 
and the machines might be more usefully employed in reducing 
the price of the product to the consumer, and so helping to meet 
competition and to extend markets, especially as, with a straight 
piece-work or Halsey system, for instance, the operative is assured 
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APPENDIX NUMBER ONE 


of a large increase above day-rates with rates fixed by accurate 
timing. With properly fixed rates the increase is sufficiently large 
to attract and encourage the efficient workers. 

I refer, of course, to rates so fixed that they can be guaranteed 
against reduction so long as the method of operation remains unal- 
tered, rates with which the operative can work as hard and as rapidly 
as he will and keep all the proportionate gain; any other system 
need not be considered when dealing with high efficiency. 

In the Ronald system the return of saved oncost to the operative 
for time saved is based on a figure over which the operative, as an 
individual, has practically no control; this principle is a fruitful 
source of trouble. So long as the operative does receive a good 
return he will doubtless be satisfied, but if for any reason the mach- 
ine hour rate, that is a proportion of the factory oncost, is reduced, 
he will lose, and have cause for complaint if he is a good worker. 
On the other hand, if the operative is a slow worker and below 
normal, it would be to his advantage to have his loss based on a 
low oncost figure. In other words, the best and all other above 
normal operatives have a financial advantage in the employer 
maintaining high oncosts ; surely any system where employer and 
employed have not a common interest in reducing all costs is funda- 
mentally and economically unsound, and cannot in the long run 
lead to efficiency. 

The only other contribution not included in other systems of 
payment by results that the Ronald system seems to make towards 
reducing costs is the doubtful one of charging to the operative the 
oncost of the time lost beyond the set normal on which the Ronald 
economic price is based. 

This method of reducing costs by charging them to the operative 
is, figuratively speaking, stretching payment by results beyond the 
elastic limit ; however, as it would be impossible of application in 
the majority of cases, it can be disregarded. 

Finally, it appears from the data in the article in question that 
any increase of production that might be achieved by the Ronald 
system, compared with other systems based on accurate rate fixing, 
would be accompanied by a higher cost compared with these sys- 
tems, and would place the factory so organized at an economic 
disadvantage with regard to its competitors 

8. R. H. 
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‘ Head Office : 
40,GREAT JAMES STREET, BEDFORD ROW, 
LONDON, W.C.1. 


Telephone : Holborn 7510. 





August, 1931. 








THE FIRST DECADE. 


The Institution was founded on 26th February, 1921, at a meeting 


held at the Cannon Street Hotel, London. 


During its first decade the Presidents of the Institution have been : 


1921-23 - Max R. Lawrence, M.I.M.E., M.I.A.E. 
1923-24 - J. D. Scarre, M.I.Mech.E., A.F.R.Ae.S. 


1924-25 - W. L. FisHer. 

1925-27 - R. H. Hvutcurson. 

1927-29 - Srr ALFRED HERBERT, K.B.E. 
1929-31 - Tom THORNYCROFT. 


Present local Sections formed during the first decade are : 


CoveNTRY Section, founded 14th February, 1922. 

BIRMINGHAM Section, founded 24th June, 1927. 

Luton, BrepFrorp AND District Section, founded 
llth December, 1929. 

MANCHESTER Section, founded 27th February, 1930. 

GLASGOW Section, founded 21st October, 1930. 


To bring London into line with the existing sectional organisa- 
tion, London members were formally constituted into the LonDON 
SECTION on 3rd October, 1929. 

The Institution became incorporated on Ist July, 1931. 
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Memorandum of Association. 





1. The Name of the Company (hereinafter called ‘“‘ the Institu- 
tion ’’) is “ The Institution of Production Engineers.”’ 


2. The registered office of the Institution will be situate in 
England. 


3. The objects for which the Institution is established are :— | 


(a) To promote the science and practice and raise the status 
of production engineering ; and to initiate and carry through i} 
any scheme or to organise any movement likely to be useful 
to the members of the Institution and to the community at 
large in relation thereto. 





(b) To hold meetings of the Institution for reading and dis- 
cussing communications bearing upon the matters enumerated 
in paragraph (a), or the application thereof, or upon subjects 
relating thereto. 
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(c) To enable engineers to correspond, and to facilitate the 
interchange of ideas respecting improvements in the various 
branches of the practice of production engineering, and the 
publication and communication of information on such subjects 
to members of the Institution and others. 


(d) Toestablish scholarships, organise lectures, hold examina- 
tions, to grant premiums and prizes for papers and essays, and 
by any other similar means to enlarge the knowledge and im- 
prove the practice of production engineering. 
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(e) To establish, undertake, superintend, administer, and 
contribute to any charitable or benevolent fund from which 
may be made donations or advances to persons at any time 
employed by the Institution, or who are or may have been 
engaged in engineering work and are not members of the 
Institution. 


(f) To establish, subsidise, promote, co-operate with, receive 
into union, become a member of, act as or appoint trustees, 
agents, or delegates for, control, manage, superintend, lend 
monetary assistance to, or otherwise assist any associations 
and institutions incorporated or not incorporated with objects 
altogether or in part similar to those of the Institution, and 
which prohibit the distribution of their income and property 
amongst their members at least to as great an extent as is 
imposed on the Institution by this Memorandum. 


(g) To establish, form, and maintain a library and collection 
of models, designs, drawings, and other articles of interest in 
connection with the development and improvement of production. 


(hk) To encourage the settlement of disputes in relation to 
engineering matters by arbitration, and to act as or nominate 
arbitrators and umpires on such terms and in such cases as 
may seem expedient. 


(t) Subject to the provisions of Section 14 of the Companies 
Act, 1929, to purchase, take on lease or in exchange, hire 
or otherwise acquire any real or personal property and any 
rights or privileges which the Institution may think necessary 
or convenient for the promotion of its objects, and to construct, 
maintain and alter any buildings or erections necessary or 
convenient for the work of the Institution. 


(j) To sell, let, mortgage, dispose of or turn to account, 
all or any of the property or assets of the Institution as may 
be thought expedient with a view to the promotion of its 
objects. 


(k) To undertake and execute any trusts which may lawfully 
be undertaken by the Institution and may be conducive to 
its objects. 


(l) To borrow or raise money for the purposes of the 
Institution on such terms and on such security as may be 
thought fit. 


(m) To invest the moneys of the Institution not immediately 
required for its purposes, in or upon such investments, securities 
or property as may be thought fit, but so that moneys subject 
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or representing property subject to the jurisdiction of the 
Charity Commissioners shall only be invested in such securities 
and with such sanction (if any) as may for the time being be 
prescribed by law. 


(n) Generally to protect the interests of engineers, and 
especially engineers engaged in production work (including 
design and advice). 


(0) The doing of all such other lawful things as are incidental 
or conducive to the attainment of the above objects. 

Provided that the Institution shall not support with its 
funds any object or endeavour to impose on or procure to be 
observed by its members or others any regulation, restriction 
or condition which if an object of the Institution would make 
it a Trade Union. 

Provided also that in case the Institution shall take or hold 
any property subject to the jurisdiction of the Charity Com- 
missioners for England and Wales or Board of Education, 
the Institution shall not sell, mortgage, charge, or lease the 
same without such authority, approval or consent as may be 
required by law, and as regards any such property the Managers 
or Trustees of the Institution shall be chargeable for such 
property as may come into their hands, and shall be answerable 
and accountable for their own acts, receipts, neglects, and 
defaults, and for the due administration of such property in 
the same manner and to the same extent as they would as such 
Managers or Trustees have been if no incorporation had been 
effected, and the incorporation of the Institution shall not 
diminish or impair any control or authority exercisable by the 
Chancery Division, the Charity Commissioners or the Board of 
Education over such Managers or Trustees, but they shall, as 
regards any such property, be subject jointly and separately to 
such control or authority as if the Institution were not incor- 
porated. Incase the Institution shall take or hold any property 
which may be subject to any trusts, the Institution shall only 
deal with the same in such manner as allowed by law having 
regard to such trusts. 





4. The income and property of the Institution, whencesoever 
derived, shall be applied solely towards the promotion of the objects 
of the Institution as set forth in this Memorandum of Association ; 
and no portion thereof shall be paid or transferred directly or in- 
directly, by way of dividend, bonus, or otherwise howsoever by way 
of profit, to the members of the Institution. 


Provided that nothing herein shall prevent the payment, in good 
faith, of reasonable and proper remuneration to any officer or 
servant of the Institution, or to any member of the Institution, in 
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return for any services actually rendered to the Institution, nor 
prevent the payment of interest at a rate not exceeding 5 per cent. 
per annum on money lent or reasonable and proper rent for premises 
demised or let by any member to the Institution; but so that no 
member of the Council of Management or Governing Body of the 
Institution shall be appointed to any salaried office of the Institu- 
tion, or any office of the Institution paid by fees, and that no 
remuneration or other benefit in money or moneys worth shall be 
given by the Institution to any member of such Council or Govern- 
ing Body except repayment of out-of-pocket expenses and interest 
at the rate aforesaid or money lent or reasonable and proper rent for 
premises demised or let to the Institution: provided that the 
provision last aforesaid shall not apply to any payment to any 
Railway, Gas, Electric Lighting, Water, Cable, or Telephone Com- 
pany of which a member of the Council of Management or Govern- 
ing Body may be a member or any other Company in which such 
member shall not hold more than one-hundredth part of the capital, 
and such member shall not be bound to account for any share of 
profits he may receive in respect of any such payment. 





5. No addition, alteration, or amendment shall be made to or in 
the regulations contained in the Articles of Association for the time 
being in force, unless the same shall have been previously submitted 
to and approved by the Board of Trade. 


6. The fourth and fifth paragraphs of this Memorandum contain 
conditions on which a licence is granted by the Board of Trade to 
the Institution in pursuance of Section 18 of the Companies Act, 
1929. 


7. The liability of the members is limited. 





8. Every member of the Institution undertakes to contribute 
to the assets of the Institution, in the event of the same being wound 
up during the time that he is a member, or within one year after- 
wards, for payment of the debts and liabilities of the Institution 
contracted before the time at which he ceases to be a member, and 
of the costs, charges, and expenses of winding up the same, and 
for the adjustment of the rights of the contributories amongst 
themselves, such amount as may be required not exceeding one 
pound. 


9. If upon the winding up or dissolution of the Institution there 
remains, after the satisfaction of all its debts and liabilities, any 
property whatsoever, the same shall not be paid to or distributed 
among the members of the Institution, but shall be given or trans- | 
ferred to some other institution or institutions, having objects 
similar to the objects of the Institution, and which shall prohibit 
the distribution of its or their income and property amongst its 
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or their members to an extent at least as great as is imposed on the 
Institution under or by virtue of Clause 4 hereof, such institution 
or institutions to be determined by the members of the Institution 
at or before the time of dissolution, or in default thereof by a 
Judge of the High Court of Justice having jurisdiction in respect 
of charitable funds, and if and so far as, effect cannot be given 
to the foregoing provisions, then to some charitable object. 


10. True accounts shall be kept of the sums of money received 
and expended by the Institution, and the matters in respect of 
which such receipts and expenditure take place, and of the property, 
credits, and liabilities of the Institution; and, subject to any 
reasonable restrictions as to the time and manner of inspecting the 
same that may be imposed in accordance with the regulations of 
the Institution for the time being, such accounts shall be open to 
the inspection of the members. Once at least in every year the 
accounts of the Institution shall be examined, and the correctness 
of the balance-sheet ascertained by one or more properly qualified 
Auditor or Auditors. 


We, the several persons whose names and addresses are sub- 
scribed, are desirous of being formed into a Company in pursuance 
of this Memorandum of Association. 
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NAMES, ADDRESSES AND DESCRIPTIONS OF 
SUBSCRIBERS. 


E. W. Hancock, The Daimler Co. Ltd., Coventry, Works Manager. 





R. W. Beprorp, G. Kent Ltd., Luton, Beds., Works Manager. 


S. CARLTON SmitH, Adamant Engineering Co. Ltd., Luton, Chairman 
and Works Director. 


Joun A. Hannay. Austin Motor Co. Ltd., Birmingham, Mechanical 
Engineer. 


W. G. Groocock, B.T.H. Co., Blackheath, Staffs., Works Manager. 


Raymond J. MitrcuHe.it, Yorkshire Copper Works Ltd., Leeds, 
Production Engineer. 


H. E. WeaTHERLEY, 5 and 6, Chicheley Street, London, 8.E.1, 
Engineer. 


Ropert Hutcuinson, 9, Friars Gardens. Acton, London, W.3, 
Engineer. 


Dated 6th day of June, 1931. 


Witness to the above signatures, 


RICHARD HAZLETON, 


General Secretary, 


40, Great James Street, Bedford Row, London, W.C.1. 


Viii 








¥ 
. 








THE INSTITUTION OF PRODUCTION 
ENGINEERS. 


Articles of Association. 


PRELIMINARY. 


1. In these articles :-— 
“The Act ’’ means the Companies Act, 1929. 
When any provision of the Act is referred to the reference 
is to such provision as modified by any statute for the time 
being in force. 
Unless the context otherwise requires, expressions defined 
in the Act or any statutory modification thereof in force 
at the date at which these articles become binding on the 
Institution, shall have the meanings so defined. 


2. For the purposes of registration the number of members 
of the Institution is declared not to exceed 1,000, but the Council 
may at any time register an increase in the number of members. 


3. These articles shall be construed with reference to the pro- 
visions of the Act. 


4. The Institution is established for the purposes expressed in 
the Memorandum of Association. 


MEMBERSHIP. 


5. The Institution of Production Engineers (hereinafter called 
“the Institution ’’) shall consist of Honorary Members, Ordinary 
Members, Associate Members, Graduates, Associates, and Affiliates. 
The use of the words “members” and “ membership” in these 
Articles shall include all the foregoing. 
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6. No Honorary Member, Associate Member, Graduate, Asso- 
ciate, or Affiliate, shall, by reason of being legally a member of 
the Institution, be entitled to any privileges other than those 
which by these articles attach to the specific class of members 
of the Institution to which he belongs, and wherever the term 
““member ”’ is hereinafter used without qualification, it shall be 
taken to mean Ordinary Member, and shall exclude Honorary 
Members, Associate Members, Graduates, Associates, and Affiliates. 


7. The Subscribers to the Memorandum and Articles of Asso- 
ciation shall be the first Ordinary Members of the Institution. 
The Council may admit such other persons as may be hereafter 
qualified and elected by the Council in that behalf as Honorary 
Members, Ordiaary Members, Associate Members, Graduates, 
Associates, and Affiliates. respectively, but such persons shall 
sign such form of application or consent as may from time to time 
be authorised by the Council. 


8. The rights and privileges of every Honorary Member, 
Ordinary Member, Associate Member, Graduate, Associate, and 
Affiliate shall be personal to himself, and shall not be transferable 
or transmissible by his own act or by operation of law. 


ABBREVIATED TITLES. 


9. The abbreviated distinctive titles to indicate the connection 
with the Institution of the various grades of membership shall be 
as follows :—For an Honorary Member, Hon.M.I.P.E.; for an 
Ordinary Member, M.I.P.E. ; for an Associate Member, A.M.I.P.E.; 
for an Associate, A.I.P.E.; for a Graduate, Grad.I.P.E. 


Such abbreviations shall not be used by any members who have 
resigned or been removed from the Institution, nor may they at 
any time be used upon any shop front, facia, or sign. If used upon 
door or wall plates or similar places, the abbreviations shall not 
exceed 1}-in. in height. 


CERTIFICATES. 


10. Subject to such regulations as the Council may from time to 
time prescribe, the Council may issue to any Ordinary Member or 
Associate Member a certificate showing the class to which he 
belongs. Every such certificate shall be according to the form which 
may from time to time be approved by the Council, and shall 
remain the property of, and shall on demand be returned to, the 
Institution. 
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QUALIFICATIONS FOR MEMBERSHIP. 
ORDINARY MEMBERS. 


11. Candidates for admission as Ordinary Members must be 
persons not under thirty years of age, and must produce evidence 
to the satisfaction of the Council that they :— 

(a) Have received a good general education and scientific 
or engineering training, and 

(6) Have for a sufficient period held an important position 
of independent responsibility in the practice of engineering 
production, 


(c) Or are, by their attainments, deemed by the Council to 
be eligible for membership. 


AssociaTE MEMBERS. 


12. Candidates for admission as Associate Members must be 
persons not under twenty-five years of age, and must produce 
evidence to the satisfaction of the Council that they :— 

(a) Have received a good general education, and 

(6b) Have been trained as engineers and have for not less 
than two years been employed in the practice and science of 
engineering as applied to production, and shall be actually 
engaged in the work of such engineering at the time of their 
application for election. 

(c) Or are considered by the Council to be qualified for 
election. 

They may, on application, be transferred at the discretion of the 
Council to the class of Ordinary Members. 


GRADUATES. 


13. Graduates shall be persons, not under twenty-one years 
of age, who can show evidence that they are receiving practical 
training in production engineering, and who have passed an 
examination prescribed from time to time by the Council, or who 
otherwise satisfy the Council that there are special circumstances 
which, in the opinion of the Council, entitle them to admission. 

Candidates for admission as Graduates who have passed the 
aforementioned examination but who have not yet attained the 
age of twenty-one, may attend the meetings and receive the 
publications of the Institution without charge, but shall not be 
entitled to vote at meetings or be entered in the Register of Members ; 
but on attaining the age of twenty-one they may apply to be 
admitted as Graduates, and upon being so admitted shall have 
their names entered on the Register and become members of the 
Institution. 
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No person shall be elected a Graduate after the completion of 
his twenty-fifth year. 

Graduates may not continue as such if they cease to follow 
the professional calling of production engineering, nor in any 
case beyond the age of thirty; they may, however, between the 
ages of twenty-five and thirty be transferred on application. at 
the discretion of the Council, to the class of Associate Members. 


ASSOCIATES. 


14. Candidates for admission as Associates must be persons, not 
under thirty years of age, who in the absence of the necessary 
qualifications for Ordinary Membership, nevertheless have reached 
a standard equal to that required for Ordinary Membership of 
the Institution in a prefession allied to, dependent upon, or asso- 
ciated with production engineering, or are connected with design, 
research or experiment, or by reason of their attainments in science 
or directive ability in manufacture, or works control, have interests 
in common with production engineering. At the discretion of 
the Council, they may be transferred should they become eligible, 
to the class of Ordinary Members. 


AFFILIATES. 


15. An Affiliated Firm shall be a firm or company interested in 
engineering as applied to production, or otherwise interested in the 
objects of the Institution. 

An Affiliated Firm shall be entitled to nominate one member of 
their staff as an Affiliate for each payment of five pounds per annum 
to the funds of the Institution. provided always that such Affiliate 
shall be approved by the Council of the Institution. An Affiliate 
shall be entitled to attend all meetings in London and the provinces, 
the Summer Visit, and all visits to works, to receive the 
** Proceedings ” and all other publications, to use the library, and 
all other privileges of membership except that of voting. 

An Affiliated Firm, or an Affiliate, shall not be required to pay 
an entrance fee. 

An Affiliated Firm may, if it so desires, use the words “Affiliated 
to the Institution of Production Engineers ”’ on its letter-heading, 
in its trade announcements, etc. 


HonNoRARY MEMBERS. 


16. The Council shall have the power to elect as Honorary 
Members persons who, by reason of their past services to production 
engineering, or by other eminent qualifications, are, in the opinion 
of the Council, eligible for that position, and who sign written 
consents to become members of the Institution. 
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ELECTION OF MEMBERS. 


17. Elections shall take place as often as may be desirable, and 
they shall be made by the Council. 


18. An application for admission to the Institution shall be 
made according to regulations laid down by the Council and on 
forms to be approved by the Council; such regulations or forms 
to be varied at the discretion of the Council. 


19. The General Secretary shall forward to each Candidate 
whose application has been considered and approved by the Council 
a notification of his election on such form as may be approved by 
the Council, but the applicant’s name shall not be added to the 
register of the Institution or a Certificate issued until the entrance 
fee and first annual subscription shall have been paid. Failure to 
comply with this article within three months will nullify the election 
of the candidate. 


20. In the case of non-election, no mention thereof shall be 
made in the minutes. 


TRANSFERS. 


21. Any Associate Member, Associate or Graduate, desirous of 
being transferred to a different grade of membership, shall forward 
to the General Secretary an application according to the regula- 
tions laid down by the Council. Such application shall be laid 
before the Council, at their next meeting, for consideration, and, 
if approved, the General Secretary shall forward to the applicant 
a notice of his transfer, on such form as may be approved by the 
Council. The transfer will be completed upon payment of any 
difference there may be in subscription. 


22. In the case of non-transference, no mention thereof shall 
be made in the minutes. 


RESIGNATION AND EXPULSION. 


23. Any Ordinary Member, Associate Member, Graduate, 
Associate or Affiliate notifying the General Secretary, in writing, 
that he is desirous of withdrawing from the Institution, shall, after 
the payment of all arrears, if any, then due by him, cease to be 
included in the membership of the Institution, and his name shall 
be removed forthwith by the Institution from its register. 


24. If any Ordinary Member, Associate Member, Graduate, 
Associate, or Affiliate, shall leave his subscription in arrear for 
one year, and shall fail to pay such arrears within three months, 
after a written application has been sent to him by the General 
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Secretary to his last known address, his name may be struck off 
the register by the Council at any time afterwards, and he shall 
thereupon cease to be an Ordinary Member, Associate Member, 
Graduate, Associate, or Affiliate, but he shall nevertheless continue 
liable to pay the arrears of subscription due at the time of his 
name being struck off; provided always that this article shall 
not be construed to compel the Council to remove any name if 
they shall be satisfied the same ought to be retained. For the 
purposes of this article the subscription of an affiliated firm by 
virtue of which an Affiliate is nominated shall be deemed to be 
the subscription of the Affiliate. 


25. The Council may by a resolution passed at a meeting of 
the Council by a majority of the whole of the Councillors refuse 
to continue to receive subscriptions of any Ordinary Member, 
Associate Member, Graduate, Associate, or Affiliate of the In- 
stitution who is not in the opinion of the Council a suitable person 
to continue as such, and may remove his name from the register, 
and he shall thereupon cease to be an Ordinary Member, Associate 
Member, Graduate, Associate, or Affiliate. Provided always that 
no such resolution shall be passed or have any operation or effect, 
unless the member affected has been given reasonable notice of 
the meeting and a proper opportunity of being heard in his defence 
thereat. 


ENTRANCE FEES AND SUBSCRIPTIONS. 


26. Every new Ordinary Member, Associate Member, Graduate, 
or Associate, may be required to pay an entrance fee on admission 
to the Institution, the amount of which shall be determined by 
the Council from time to time; but no payment, other than the 
increased annual subscription, shall be due on transference from 
one class to another. 


27. Each Ordinary Member shall pay an annual subscription 
of £2 10s. 


28. Each Associate Member shall pay an annual subscription 
of £2. 


29. Each Graduate up to the age of twenty-five shall pay an 
annual subscription of £1. Each Graduate between the ages of 
twenty-five and thirty shall pay an annual subscription of £1 10s. 


30. Each Associate shall pay an annual subscription of £2 10s. 


31. Each Affiliated Firm shall pay an annual subscription of 
£5 per nomination. 


32. All subscriptions shall be payable in advance and shall 
become due on July Ist in each year. Where the term “ year” 
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is used in these articles or in connection with any other business 
of the Institution it shall be deemed to refer to a period from 
July Ist to June 30th, unless otherwise stated. 


33. In the case of Ordinary Members, Associate Members, 
Graduates, Associates, and Affiliates, elected in the last four 
months of any year, the first subscription shall cover the year of 
election and the succeeding year. 


34. Any Ordinary Member, Associate Member, or Associate 
whose subscription is not then in arrear, may compound for the 
then current year and all future years by the payment of 25 guineas 
or such other amount as may be approved by the Council. 


35. All those admitted to the Institution, whether as Ordinary 
Member, Associate Member, Graduate, Associate, or Affiliate, 
shall be considered as belonging thereto, and as such liable to the 
payment of their annual subscriptions and other payments, until 
their names shall have been removed by the Institution from its 
register. 

36. No Ordinary Member, Associate Member, Graduate, Asso- 
ciate, or Affiliate, whose contribution is twelve months in arrear 
shall be entitled to attend or take part in the meetings of the Insti- 
tution, nor shall any such Ordinary Member, Associate Member, or 
Associate be entitled to vote or to enjoy or exercise any of the 
privileges of membership. 


COUNCIL, CONSTITUTION AND ELECTION OF. 


37. The Council of the Institution shall be chosen from the 
Ordinary Members and Honorary Members only, and may not 
consist of more than one President, four Past-Presidents, the 
Vice-Presidents, four Past-Vice-Presidents (who shall be elected 
by Council at the meeting referred to in the next following para- 
graph of this article from amongst the Vice-Presidents), twenty- 
one Ordinary Members of Council, and such other members of 
the Local Sections as may be elected in accordance with Article 75. 

The Council shall at the Council Meeting held in May or June 
approve the names of the officials elected by the Local Sections 
in accordance with Article 75, or take other action if deemed neces- 
sary in the interests of the Institution. At the same meeting 
the Council shall elect a President of the Institution from among 
the Ordinary Members or Honorary Members, excepting that they 
may waive this qualification in favour of one who by virtue of his 
eminence in the practice or profession of engineering is considered 
worthy of the high honour of being made President. At the same 
meeting the Council shall elect from the Presidents of the Local 
Sections one to act as Chairman of Council for the ensuing Session. 
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The Chairman so elected shall be empowered to perform any 
function of the office of President of the Institution should the 
holder of that office desire to delegate all or any of his functions. 


The Council of the Institution shall have power from time to 
time, if, in their opinion, it is desirable to do so, to co-opt as 
additional members of the Council not more than three persons, 
who shall be nominated by any other Society, Corporation, or 
Body which shall have kindred interests with or further or assist 
the objects of the Institution. Such additional members shall 
hold office for such period and on such terms as may be agreed 
upon by the Council and the nominating body. 


38. The first members of the Council shall be: President— 
Tom Thornycroft: Vice-Presidents—R. W. Bedford, W. G. 
Groocock, E. W. Hancock, R. B. D. Lauder, W. Pate, H. E. 
Weatherley. Other members—H. C. Armitage, A. Butler, 8. 
Carlton Smith, P. 8. Crooke, H. A. Dudgeon, E. W. Field, G. H. 
Hales, A. J. Hancock, J: A. Hannay, 8. M. Hardaker, T. G. Heckels, 
Sir Alfred Herbert, G. Hey, R. H. Hutchinson, H. Mantell, R. J. 
Mitchell, J. D. Scaife, F. W. Shaw. Until a Chairman of Council 
shall have been elected under the provisions of Article 37 the 
Council may elect any member of the Council as Chairman. 


39. The President and Chairman of Council, and seven Ordinary 
Members of Council, shall retire annually, but shall be eligible for 
re-election, but no President or Chairman of Council shall hold office 
longer than two years without a break. 


40. The Ordinary Members of Council to retire each year shall, 
unless the Council agree otherwise among themselves, be chosen 
from those who have been longest in office, and in cases of equal 
seniority shall be determined by ballot. 


41. The Past-Presidents, and the Past-Vice-Presidents to serve 
upon the Council shall be appointed by the Council. They shall 
retire annually, but shall be eligible for re-appointment. 


42. All duly elected Presidents of Local Sections shall become 
Vice-Presidents of the Institution upon entering office. No 
President of a Local Section shall hold office for more than two 
consecutive years, and upon relinquishing that office shall become 
a Past-Vice-President of the Institution for a period of five years. 
If at anv time there are less than six Local Sections the Council 
may in their discretion nominate and elect to the office of Vice- 
President one or more from their number to make a total of six 
Vice-Presidents. Vice-Presidents so elected shall retire annually, 
but shall be eligible for re-election for a further year should there 
be a vacancy. 
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43. The Council may fill any casual vacancy in the Council 
(including any casual vacancy in the office of President and 
Chairman of Council) which shall occur between one annual election 
and another; and the President, Chairman of Council, Vice- 
Presidents, or Members of Council so appointed by the Council shall 
retire at the succeeding annual election. Vacancies not filled up at 
any such annual election shall be deemed to be casual vacancies 
within the meaning of this Article. The President, Chairman of 
Council, Vice-Presidents, and other Members of Council elected 
at the annual elections shall take office at the Annual General 
Meeting. 


44. An election to fill vacancies on the Council shall be held 
annually in June or July. Candidates for election as Councillors 
must be nominated in writing by three Ordinary Members or 
Associate Members, except in the cases of retiring Councillors 
willing to stand for re-election and candidates nominated by 
Section Committees. Each Section Committee may nominate one 
candidate. 

Notice of the election shall be forwarded to all Ordinary Members 
and Associate Members at least ten days prior to the latest date 
fixed for receiving nominations, together with notification of the 
number of vacancies to be filled, a list of retiring Councillors who 
intend to seek re-election, and, in the case of the latter, a record 
of their attendances at meetings of the Council since their previous 
election. Within three weeks after the latest date for receiving 
nominations a ballot paper shall be forwarded to all Ordinary 
Members and Associate Members. The ballot paper shall contain 
the names, business and private addresses, occupations, and hon- 
orary titles of the candidates and the names of the members or 
Section Committees by whom they are nominated, except that 
retiring Councillors seeking re-election shall not require nomination. 
The names of those elected to fill the offices of President and Chair- 
man of Council, together with the names of the Presidents and of 
the additional representatives of the Local Sections, if any, on the 
Council shall not be subject to ballot by Ordinary Members and 
Associate Members ; but the names, addresses, titles, etc., of those 
so elected, together with the names of the non-retiring Councillors, 
shall be sent to the members with the ballot paper. Ordinary 
Members and Associate Members shall be entitled to vote for as 
many candidates as there are vacancies to be filled, in accordance 
with the instructions on the ballot paper, as may be determined 
by the Council from time to time. Only those votes shall be effec- 
tive which are recorded on ballot papers reaching the General 
Secretary by a specified date, which shall be a date not less than 
one week or more than two weeks after the ballot papers have been 
issued. 
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45. Candidates for the offices of President and Vice-President 
shall be nominated in writing by a Member of Council at or before 
the Council Meeting prior to that at which the election of President 
and Vice-Presidents takes place. 


46. The continuing members of the Council may act notwith- 
standing any vacancies in the Council. Provided that if the 
number of members of the Council shall be reduced below five, the 
continuing members may act for the purpose of filling up vacancies 
in their body or of summoning a general meeting, but for no other 
purpose. 


47. A member of the Council shall vacate his office if he become 
bankrupt or lunatic or if he cease for any cause to be a member of 
the Institution. 


PROCEEDINGS, POWERS, AND DUTIES OF THE COUNCIL. 


48. The Council shall direct and manage the property and 
affairs of the Institution, and may regulate their own procedure, 
except that not less than five Councillors shall form a quorum. 
Questions arising at a meeting of the Council shall be determined 
by a majority of votes. Every member of the Council shall have 
one vote at meetings of the Council, and in case of an equality of 
votes the Chairman shall have a second or casting vote. The 
Council may pay all the expenses of getting up and registering the 
Institution, and may exercise all such powers of the Institution 
and do on behalf of the Institution all such acts as may be 
exercised and done by the Institution, and as are not by the statutes 
or by these presents required to be exercised or done by the 
Institution in General Meeting, subject nevertheless to any 
regulations of these presents, to the provisions of the statutes, 
and to such regulations, being not inconsistent with aforesaid 
regulations or provisions, as may be prescribed by the Institution 
in General Meeting, but no regulation made by the Institution 
in General Meeting shall invalidate any prior act of the Council 
which would have been valid if such regulation had not been made. 
Provided that the Council may not, without the authority of 
a resolution of the Institution in General Meeting, borrow moneys 
for the purposes of the Institution on the Security of the property 
of the Institution or other available security, or otherwise, at their 
discretion. 


49. The Council may appoint Committees chosen from their 
own body, and Committees for special purposes consisting of 
members of the Council and Ordinary Members, Associate Members, 
Associates, and Affiliates of the Institution, with such powers 
as the Council may prescribe, and may delegate to such Committees 
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such powers of the Council as they may determine. Any Com- 
mittee so formed shall in the exercise of the powers so delegated 


conform to any regulations that may be imposed on them by the 
Council. 


50. A Committee may elect a Chairman of its meetings. If 
no such Chairman is elected, or if at any meeting the Chairman is 
not present within five minutes from the time appointed for holding 
the same, the members may choose one of their number to be 
Chairman of the meeting. 


51. A Committee may meet and adjourn as it thinks proper. 
Questions arising at any meeting shall be determined by a majority 
of votes of the members present, and in case of an equality of 
votes the Chairman shall have a second or casting vote. 


52. The President shall, ex-officio, be a member of all Com- 
mittees. 


53. It shall be the duty of the Council to adopt all due means 
for the advancement of the Institution ; to provide for properly 
conducting its business in all cases of emergency ; and to arrange 
for the publication, in such a way as they may deem desirable, 
of the papers read at meetings of members of the Institution, and 
discussions thereon, and of such documents as may be calculated 
to advance Production Engineering knowledge 


54. No act done by the Council, whether ultra vires of the 
Council or not, which shall have received the sanction of a General 
Meeting, shall be afterwards impeached by any person included 
in the membership of the Institution on any ground whatever, but 
shall be deemed to be an act of the Institution, provided that, 
though ultra vires of the Council, it be within the powers of the 
Institution. 


55. All acts done by any meeting of the Council or a Com- 
mittee or by any person acting as a member of the Council shall, 
notwithstanding that it be afterwards discovered that there was 
some defect in the appointment of any such body or person acting 
as aforesaid or that they or any of them were disqualified, be as 
valid as if every such body or person had been duly elected and 
appointed. 


APPOINTMENT AND DUTIES OF OFFICERS. 


TRUSTEES AND TREASURER. 


56. The Council may appoint Trustees, who shall carry out 
their duties as laid down by these articles. The Treasurer of the 
Institution shall be appointed as and when a vacancy occurs by 
the Council, shall be removable by the Council upon one month’s 
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notice from any day, but in the case of serious negligence may be 
dismissed without notice. The Treasurer shall give one month’s 
notice in the event of his wishing to resign. 


57. The Treasurer shall hold and be responsible for the unin- 
vested funds of the Institution ; shall keep all the accounts necessary 
and proper for the purposes of the Institution ; shall from time to 
time submit financial statements at the request of the Council ; 
and shall pay all moneys into Bank, approved by the Council, 
upon receipt. 


58. Subject to the provisions of the Memorandum of Association, 
the Trustees or Treasurer shall, at the direction of the Council, 
invest in the name of the Institution any moneys not immediately 
required for the purposes of the Institution in or upon any of the 
following investments, that is to say :—- 

(a) Any of the Parliamentary Stocks or Public Funds or 
Government securities of the United Kingdom. 


(6) In any securities the interest of which is for the time 
being guaranteed by the Parliament of the United Kingdom 


(c) Real or leasehold securities, or, in the purchase of real 
or leasehold properties in Great Britain (subject to complying 
with any statutory requirements in force from time to time 
in regard to investments of trust funds). 


(d) The security of rates levied by any corporate body 
empowered to borrow money on the security of the rates, 
where such borrowing has been duly authorised by Act of 
Parliament. 


GENERAL SECRETARY. 


59. There shall be a General Secretary to the Institution, 
appointed by the Council, who shall determine the terms and 
conditions of his appointment. 


It shall be the duty of the General Secretary, in person or by 
deputy, under the direction of the Council, to conduct the corres- 
pondence of the Institution ; attend all meetings of the Council 
and Committees thereof ; take minutes of the proceedings of such 
meetings ; superintend the publication of such papers as the 
Council may direct; have charge of the Library ; and conduct 
the collection of all subscriptions. He shall also engage and be 
responsible for all persons employed under him. He shall conduct 
the ordinary business of the Institution in accordance with these 
articles and the direction of the Council. 
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Honorary SECRETARIES. 


60. Honorary Secretaries to Local Sections of the Institution 
shall be appointed by the Committees of such Sections, subject to 
the approval of the Counci! in each case. 


AUDITORS. 


61. Duly qualified Auditors shall be elected, and their duties 
shall be regulated in accordance with Sections 132, 133 and 134 
of the Act. 


OFFICIALS. 


62. It shall be left to the Council, as seems expedient to them 
from time to time, whether all or any of the Officials of the Institu- 
tion other than the Auditors be engaged for full or part time 
employment, and to fix their rate of remuneration, if any. 


GENERAL MEETINGS. 


63. The first General Meeting of the Institution shall be held 
at such time within not less than one month nor more than three 
months after the incorporation of the Institution at such time 
and place as shall be determined by the Council. Subsequent 
General Meetings shall be held once in each calendar year, which 
shall be called Annual General Meetings. All other General 
Meetings shall be called Extraordinary Genera! Meetings. 


64. The Annual General Meeting shall take place in London 
between Ist October and 3lst December every year. at such time 
and place as shall be determined by the Institution in General 
Meeting or in default of such determination by the Council. 


65. An Extraordinary General Meeting may be convened 
at any time by the Council, and shall be convened by them upon 
such requisition, or, in default, may be convened by such requisi- 
tionists, as provided in Section 114 of the Act. All Extraordinary 
General Meetings shall be held in London. 


66. The-quorum for a General Meeting shall be five members 
personally present and entitled to vote. In the event of the 
quorum not being formed within half-an-hour of the time announced 
for the commencement of the Meeting, the Meeting, if convened 
on the requisition of members, shall be dissolved. In any other 
case it shall stand adjourned to the same day in the next week 
at the same time and place, and if at the adjourned meeting a 
quorum is not present within half-an-hour from the time appointed 
for the Meeting, the members present shall be a quorum. 
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67. Subject to the provisions of Section 117 of the Act relating 
to special resolutions, seven clear days’ notice of every General 
Meeting, specifying the place, day and hour of the meeting and 
the nature of any special business to be transacted at any General 
Meeting, shall be given to every person on the Register of Members 
of the Institution, except as provided by Article 85, and no other 
special business shall be transacted at such Meeting: but the 
accidental omission to send such notice to or the non-receipt of 
such notice by any member, shall not invalidate the proceedings 
of such Meeting. No notice of the business to be transacted 
(other than such ballot lists as may be requisite in case of elections) 
shall be required in the absence of special business. 


68. Special business shall include all business for transaction 
at an Extraordinary General Meeting, and all business for trans- 
action at an Annual General Meeting, with the exception of the 
consideration of the accounts and balance sheets and the ordinary 
reports of the Council and Auditors, and the fixing of the remunera- 
tion of the Auditors. 


69. The President of the Institution or the Chairman of the 
Council shall preside as Chairman at every General Meeting of 
the Institution. If there is no such President or Chairman, or 
if at any meeting neither is present within fifteen minutes after 
the time appointed for holding the meeting or is unwilling to act 
as Chairman, the members present shall choose some one of their 
number to act as Chairman. 


70. The Chairman may, with the consent of any meeting at 
which a quorum is present (and shall if so directed by the Meeting) 
adjourn the Meeting from time to time and from place to place. 


71. No person other than Ordinary Members and Associate 
Members, shall have the right to vote at any General Meeting 
of the Institution. Each Ordinary Member and Associate Member 
shall have one vote. Honorary Members, Graduates, Associates, and 
Affiliates shall not have votes at General Meetings of the Institution. 
In case of an equality of votes the Chairman of the Meeting shall 
have a second or casting vote. 


72. At any General Meeting of the Institution a resolution put 
to the vote of the meeting shall be decided on a show of hands, 
unless a poll is (before or on the declaration of the result of the show 
of hands) demanded by at least two Ordinary Members or Associate 
Members present, and unless a poll is so demanded, a declaration 
by the Chairman that a resolution has, on a show of hands, been 
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carried, or carried unanimously, or by a particular majority, or 
lost, or not carried by a particular majority, and an entry to that 
effect in the minutes of the meeting, shall be conclusive evidence 
of the fact, without proof of the number or proportion of the votes 
recorded in favour of, or against, that resolution. If a poll is 
duly demanded, it shall be taken in such manner as the Chairman 
directs, and the result of the poll shall be deemed to be the resolution 
of the Meeting at which the poll was demanded. The result of 
the poll shall be reported in the Official Organ of the Institution. 
No poll may be demanded on the election of a Chairman of a 
General Meeting or on a question of adjournment, which shall, if 
necessary, be decided by a show of hands. 


LOCAL SECTIONS. 


73. Local Sections of the Institution may be formed by the 
Council, consisting of Ordinary Members, Associate Members, 
Graduates, Associates, and Affiliates of the Institution, in such 
local centres as afford evidence satisfactory to the Council :— 


(a) Of a demand for the formation of a Local Section on 
the part of Ordinary Members and Associate Members resident 
in the locality, and 


(6) That a Local Section, if formed, will be so adequately 
supported and of such use to the Ordinary Members, Associate 
Members, Graduates, Associates, and Affiliates in the locality 
that the Council will be justified in appropriating funds of the 
Institution towards its support. 


The Council shall have power to dissolve such Section at any 
time after it has been formed. 


74. The proposal for the formation of a Local Section shall be 
by petition of the Ordinary Members and Associate Members 
resident in the locality or otherwise at the discretion of the Council. 
Such petition, together with the evidence as to the probable support 
and usefulness of the proposed Section, shall be brought before and 
considered by the Council, and if they decide that the Section shall 
be formed, a first Meeting of the Ordinary Members, Associate 
Members, Graduates, Associates, and Affiliates resident in the 
locality shall be convened by written notice specifying generally 
the nature of the business to be transacted. 


This Meeting shall be under the Chairmanship of a Member of 
the Council. 
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75. A President of the Section (chosen from the Ordinary 
Members only) and a Committee (chosen from the Ordinary Members 
and Associate Members) shall be appointed by resolution of the 
Ordinary Members and Associate Members on the register of the 
Section at the first Meeting of the Section. The President and 
Committee shall manage the local affairs of the Section subject to 
the approval of the Council. To ensure proportional representation 
on the Council, the President shall become a member of Council, 
in accordance with Article 37, and where the Local Section numeri- 
cally exceeds a strength of 100 the Section shall become entitled 
to elect another member of their Committee for every 100 beyond 
the initial 100 members ; such Committeeman must be an Ordinary 
Member of the Institution. 


The President and at least one-third of the Committee, including 
the additional representative to the Council, if any, shall retire at 
each Annual Meeting of the Section. All members shall be eligible 
for re-election, except that, as provided in Article 42, no President 
of a Local Section shall hold office for more than two consecutive 
years. Casual vacancies in the office of President or in the Com- 
mittee may be filled by the Committee, but those so appointed by 
them shall retire at the succeeding Annual Meeting of the Section. 
The election of a President and members of the Committee (qualified 
as above) to supply the place of those retiring shall be conducted 
in manner prescribed by the articles from time to time in force, as 
provided by Article 76. 


76. Each Local Section shall be constituted and its affairs shall 
be carried on in accordance with rules and regulations laid down 
from time to time by the Council, and the election of officers for 
the ensuing year shall be held not later than 20th May preceding 
the commencement of the Session. 


77. The appropriation and contribution of funds of the Institu- 
tion towards the expenses of Local Sections, or to enable such Local 
Sections to co-operate with Sections of other Institutions and 
Technical and Scientific Societies in the same locality for the 
purpose of forming Local Associations for the acquisition of Local 
Technical Libraries and Meeting Rooms and the provision of staff 
and equipment thereat for the common use of such Local Sections 
and Societies, consistently with the objects of the Institution, shall 
be in the sole discretion of the Council and the Institution shall not 
be responsible for any liability incurred by or on behalf of any 
Local Section of the Institution or by or on behalf of any such 
Local Association beyond any amount previously appropriated or 
contributed for any such specified purpose by the Council. 
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78. The Council may, subject to ratification by a majority of at 
least two-thirds of those present at an Extraordinary General 
Meeting convened for the purpose, attended by not less than fifty 
Ordinary Members and/or Associate Members, and subject to the 
restrictions imposed by the Memorandum of Association, arrange 
for the union, alliance, or incorporation with the Institution of 
any Society with kindred objects ; and may also, if they think fit, 
remit or reduce the entrance fees of the Members of such Society 
at the time of union, alliance, or incorporation. The Council 
may also, at their discretion, and without requiring ratification 
at an Extraordinary General Meeting, arrange (subject to the 
restrictions aforesaid) for the affiliation of other Engineering 
Associations or Societies, and make such regulations in regard 
thereto as they may deem fit, provided that such affiliation shall 
not entitle the members of any Engineering Association or Society 
so affiliated to membership of the Institution. 


PROPERTY AND FUNDS. 


79. Any donation may be accepted by the Council and Treasurer 
in aid of the funds of the Institution. 


80. All the moneys of the Institution in excess of such current 
balance in the hands of the Treasurer as the Council shal! from time 
to time require the Treasurer to keep in hand to meet the current 
expenses of the Institution, shall be invested in any mode in which 
Trustees are or shall be by law, in absence of special direction, 
authorised to invest trust moneys under their control, subject to 
the provisions of Article 58 and of the Memorandum of Association. 


81. Every paper presented to the Institution, and accepted for 
reading or for publication in the “ Proceedings,” and the copyright 
thereof, shall be the property of the Institution, unless there shall 
have been some previous arrangement to the contrary. But the 
Council, in such cases as they may think fit, shall have power to 
release or surrender their rights in respect of any such paper or the 
copyright thereof. 


82. Each Councillor shall be accountable in respect of his own 
acts only, and shall not be accountable for any acts done or author- 
ised to which he shall not have expressly assented. No Councillor 
shall incur any personal liability in respect of any loss or damage 
incurred through any act, matter, or thing done, authorised, or 
suffered by him, being done in good faith for the benefit of the 
Institution, if believed by him to be within although actually in 
excess of his legal power, But the provisions of this Article are . 
subject to the provisions of Section 152 of the Act. 


XXV 











NOTICES. 


83. A notice may be served by the Council or General Secretary 
to the Institution upon any Honorary Member, Ordinary Member, 
Associate Member, Graduate, Associate, or Affiliate, either per- 
sonally or by sending it through the post in a prepaid letter 
addressed to such Honorary Member, Ordinary Member, Associate 
Member, Graduate, Associate, or Affiliate, at his address, as 
registered in the books of the Institution. 


84. Any notice, if served by post, shall be deemed to have been 
served on the day following that on which the letter containing 
the same was put into the post; and in proving such service it 
shall be sufficient to prove that the letter containing the notice was 
properly addressed and put into the Post Office. 


85. No Honorary Member, Ordinary Member, Associate Member, 
Graduate, Associate, or Affiliate, not having a registered address 
within the United Kingdom, shall be entitled to any notice; and 
all proceedings may be had and taken without notice to such 
Honorary Member, Ordinary Member, Associate Member, Graduate, 
Associate, or Affiliate, in the same manner as if he had had due 
notice. 


86. The Institution may name a periodical as the Official 
Organ of the Institution, for the publication of general notices and 
other information at the discretion of the Council. 


87. After seven clear days from the date of publication any 
notice published in the Official Organ of the Institution shall be 
deemed to have been served on all Members. 


ACCOUNTS. 
88. The Council shall cause proper books of account to be kept 
with respect to :— 
(a) The assets and liabilities of the Institution ; 


(6) The sums of money received and expended by the 
Institution and the matters in respect of which such receipts 
and expenditure take place ; and 

(c) All sales and purchases of goods by the Institution. 


89. The books of account shall be kept at the office, or at such 
other place or places as the Council shall think fit, and shall always 
be open to the inspection of the members of the Council. 
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90. The Institution in General Meeting may from time to time 
make reasonable conditions and regulations as to the time and 
manner of the inspection by the members of the accounts and 
books of the Institution, or any of them, and subject to such 
conditions and regulations the accounts and books of the Institu- 
tion shall be open to the inspection of members at all reasonable 
times during business hours. 

91. Once at least in every year the Council shall lay before 
the Institution in General Meeting an income and expenditure 
account for the period since the last preceding account or in the 
case of the first account since the incorporation of the Institution 
made up to a date not more than four months before such meeting, 
together with a balance sheet made up as at the same date. Every 
such balance sheet shall be accompanied by a report of the Council 
and a report of the Auditors, and a copy of such account, balance 
sheet and reports shall, seven days before the meeting, be sent to 
all persons entitled to receive notices of General Meetings in the 
manner in which notices are hereinbefore directed to be served. 
The Auditors’ report shall be read before the meeting, as required 
by Section 129 of the Act. 


NAMES, ADDRESSES AND DESCRIPTIONS OF 
SUBSCRIBERS. 


E. W. Hancock, The Daimler Co. Ltd., Coventry, Works Manager. 
R. W. Beprorp, G. Kent Ltd., Luton, Beds., Works Manager. 


8S. CaRLton SmituH, Adamant Engineering Co. Ltd., Luton, Chairman 
and Works Director. 


Joun A. Hannay, Austin Motor Co. Ltd., Birmingham, Mechanical 
Engineer. 


W. G. Groocock, B.T.H. Co., Blackheath, Staffs., Works Manager. 


RayMonpD J. MitcHett, Yorkshire Copper Works Ltd., Leeds, 
Production Engineer. 


H. E. WeaTHERLEY, 5 and 6, Chicheley Street, London, S8.E.1, 
Engineer. 


Ropert Hvutcuinson, 9, Friars Gardens, Acton, London, W.3. 
Engineer. 


Dated 6th day of June, 1931. 
Witness to the above signatures, 


RICHARD HAZLETON, 
General Secretary, 
40, Great James Street, Bedford Row, London, W.C.1. 
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* Member of Council. 
¢ Has read one or more Papers before the Institution. 
z Awarded the Sir Alfred Herbert Prize. 


ORDINARY MEMBERS. 


ABBERLEY, J., “ Stantonbury,”” 8, Pennyhill Lane, West Brom- 
wich. 
Asporr, T. D., St. John’s Close, Kempston, Bedford. ; 
ADDERLEY. T. J., “* Oakdene,” 86, Gladstone Road, Sparkbrook, i 
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Arpnry, J. W. E., “ Gummers-howe,” 130, Erdington Hall | 
Road, Erdington, Birmingham. : 
*ArersS, A. J., Labrador, Glendower Avenue, Coventry. ' 
Anprews, W. A., 109, Wyley Road, Radford, Coventry. 
+*ArmiTAGE, H. C., 15, Mayfield Road, Moseley, Birmingham. 
Atrtwoop, W., 26, Bedford Row, London, W.C.2. 
ARCHER, G. E., 341, Kelvindale Road. Kelvinside. Glasgow, W.2. 
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Berry, W. G., Warley House, Slaney Road, Bescot, Walsall. 
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BLOOMFIELD, G. F., c/o Saunders-Roe, Ltd., East Cowes, Isle 
of Wight. 
Bopr, W. W., 70, Vauxhall Bridge Road, London, 8.W.1. 
Bonn, E. T., ** Tregorrick,’’ Seafield Avenue, Exmouth, Devon. 
Bonner, H. F., c/o John I. Thornycroft and Co., Ltd., Basingstoke. 
Boorte, E. M., 11, Lydgate Road, Coventry. 
Boortu, H., 23, Shaftesbury Road, Coventry. 
Boortu, J., Sheffield Steel Products, Ltd., Templeton, Sheffield. 
Boorn, R. C., 39, Timson Street, Failsworth, Manchester. 
Booturoyb, P. W., 7, St. Lukes Road, Bayswater, London, 
W.11. 
Bovcuton, E. M. W., “ Biris,’’ The Crescent, Haden Hill, Old 
Hill, Staffs. 
Bowen, H. E., 10, Harlescott Crescent, Harlescott, near 
Shrewsbury. 
*Boyes, J. A., * Avonlea,” Green Lane, Coventry. 
Brain, A. J., * Fremchay,” Silhill Hall Road, Solihull, Birm- 


ingham. 
BREARLEY, J. H.. 144, Station Road, Kings Heath, Birmingham. 
Brock Leasurst, J. W., * Eastnor,” Church Road, Boldmere, 


Erdington, Birmingham. 
Brown, E. H., Queens Hotel, Apperley Bridge, near Bradford. 
Brown, G. W., co The Austin Motor Co., Ltd., Longbridge 
Works, Birmingham. 
Brown, 8. A., 110, Clements Road, Yardley, Birmingham. 
tBucHanan, W., c/o G. and J. Weir. Ltd., Cathcart, Glasgow. 
BurceEss, H. D. S., 18, Kennington Road, Luton, Beds. 
BuRN-CALLANDER, A., 10, King’s Drive, Surbiton. 


+*BuTer, A., 97, Lionel Road, Gunnersbury Park, Brentford. 


Butter, J., 12, Hawthorn Road, Bexley Heath, Kent. 

But er, 8. H., “Avoca,” Brook Lane, Timperley, Cheshire. 

Butuer, T., c/o The Rover Co., Ltd., Tyseley, Birmingham. 

ButrerwortH, A., 514, Shawclough Road, Lowerfold, Rochdale. 

ButrerwortuH, H. A., Butterworth and Son, Ainsworth Street, 
Rochdale. 
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Carp, D. M., 13, Albion Street, Gaythorn, Manchester. 
CANNELL, W., 1, Tenterden Gardens, Hendon, London, N W.4. 
tCartTerR, W. H., Empire House, Great Charles Street, Birming- 

ham. 
CavLTon, G. T., 42, Styvechale Avenue, Earlsdon, Coventry. 
CuapMAN, W. A. J., “ Ashlea,’ Wharfedale Street, Wednesbury. 
Cuick, T. W., 6, Milverton Gardens, Seven Kings, Essex. 
CxHIMINANT, H. le, * Cliftonia,”’ Botwell Lane, Hayes, Middlesex. 
CHIPPERFIELD, W., c/o Craven Bros. (Manchester), Ltd., Vaux- 
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Cotiins, F. H., 93, Grange Drive, Blackley, Manchester. 

Cotiinas, F. 8., 51, Cannock Road, Fallings Park, Wolver- 
hampton. 

Cotiins, W., 35, Knightlow Road, Harborne. Birmingham. 


Cook, E. T., Klaxon, Ltd., Warwick Road, Greet, Birmingham. 

Cook, H. G., Wandsworth Technical Institute, High Street, 
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Course, J. W., * Barkwith.” 42, Moseley Avenue, Radford, 
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Curtis, W. H., 731, Hagley Road West, Quinton, Birmingham. 

Cutts, J. F., 74, Worting Road, Basingstoke 
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Davey, B. A. 

Davies, J. W., Messrs. Ferranti, Ltd., Hollinwood, Lanes. 
Dear, V. C., c/o William Adams and Co., Ltd., 93, Albert Street, 
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Denuotm, W. H., 15, Endsleigh Gardens, Partickhill, Glasgow, 
W.1. 

Dixon, G. W.. ‘‘ Holmfield.”’ 78, Ferndale Road, Luton. 


Dosson, F. E., Messrs. Dobson and Boye, 174, Corporation 
Street, Birmingham. 
*Dormer, W. F., 14, Edgeworth Avenue, Hendon Central, London, 
N.W.4. 


Doveras, J. The Avenue, Leagvue, Luton, Beds. 
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Doxsey, F. H., ‘“* Heronden,”’ London Road, Cheltenham. 
Drange, H.A., 77, Northfield Road, Stoke, Coventry. 
DvucDALg, B., c/o Ferodo, Ltd., Sovereign Mills, Chapel-en-le-Frith. 


Epwarps, E. P., “ Glenmaye,” 31, Dixon’s Green, Dudley. 
Ecerneton, A. E., c/o Ford Motor Co., Ltd., Trafford Park, 
Manchester. 
ELLERBY, W. N., Tyneville, Lindley Road, Stoke, Coventry. 
Enpacorr, N., c/o John I. Thornycroft and Co., Ltd., Basingstoke. 
+Encevpacn, ©. R. F., The Austin Motor Co., Ltd., Longbridge 
Works, Birmingham. 
Erikson, G., c/o The Skefko Ball Bearing Co., Ltd., Luton, 
Beds. 
Ercuets, D. H., The Crest, Wightwick, near Wolverhampton. 
Ewinc, R., 29, West 91st Street, New York, U.S.A. 


FANTHORPE, H. H., ** Aberdare,” 33, Gordon Road, Chingford, 
Essex. 
Farr, G. F., 58, Collingdon Street, Luton, Beds. 
FaRRELL, E. C., Burton, Griffiths and Co., Ltd., Montgomery 
Street, Sparkbrook, Birmingham. 
+Fenton, R.C., c/o Alfred Herbert, Ltd., 208, Corporation Street, 
Birmingham. 
FEREDAY, W. V., 30, St. Mary’s Road, Smethwick, Birmingham. 
*Ferauson, C. C., 112, Abbey House, Victoria Street, London, 


8.W.1. 
**FIELD, E. W., ‘ Woodside,” Pitcairn Road, Warley Woods, 
Smethwick. 


FieLp, J., Linotype and Machinery, Ltd., Altrincham. 

Firzpatrick, C. J., 3, King Street, Acton, London, W.3. 

Foitps, W. H., * Melbourne,” 4, Augusta Road, Acocks Green, 
Birmingham. 

Forp, W. A., Twynholme, South Avenue, Chellaston, near Derby. 

FRANCE, H., 26, Middle Park Road, Selly Oak, Birmingham. 


GARDNER, E. W., c/o Messrs. L. Gardner and Sons, Ltd., Barton 
Hall Engine Works, Patricroft, Manchester. 

GARDNER, H., c/o Glenfield and Kennedy, Ltd., Kilmarnock. 

GARNER, J. R., O.B.E., 3, Russell Road, Moseley, Birmingham. 

+GarRneTT, J. H., 22, Binswood Avenue, Leamington Spa. 

GARTSIDE, V., 34, Victoria Street, London, S.W.1. 

GEDDES, S., c/o Alex. Mathieson and Sons, Ltd., Saracen Tool 
Works, East Campbell Street, Glasgow, C.1. 

Gipson, W.G., Westland Aircraft Works (Branch of Petters Ltd.), 
Yeovil. 

Gitrs, T., c/o Adamant Engineering Co., Ltd., Dallow Road, 
Luton, Beds. 
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Goopwin, G. E., 50, Frederick Road, Wylde Green, Sutton 
Coldfield, Birmingham. 
*+GoRDON ENGLAND, E. C., Caxton House East, Westminster, 
London, S8.W.1. 
+Gorst, T., Ford Motor Co., Ltd., Trafford Park, Manchester. 
GREEN, O. H., *‘ Eastdene,”’ Freeman Road North, Leicester. 
GRATRIX, J.. c’o J. and H. McLaren, Ltd., Midland Engine 
Works. Hunslet, Leeds. 
GRAVES, H. J., Kingston, 7, Norman Road, Northfield, Bir- 
mingham. 
Gray, W.. co The Bergius Co.. Ltd., 254, Dobbies Loan, Glasgow. 
GREENWOOD, A. B., ‘ Lexden,” Broad Lane, Coventry. 
GREw, C., 3, Selwyn Road, Bilston, Staffs. 
Griffin, E. J., 79, Maudsley Road, Coventry. 
GriFFirHs, D. N., B.Sc., A.M.1.Mech.E.. ** Foxwood,” 14, Park 
Road, Wandsworth Common, London. S.W.18. 
+*GRoocock, W., 86, West Park Road, Smethwick, Birmingham. 
GROOMBRIDGE, A. T. S., Aylesford, Stag Lane, Edgware, London. 
Guest, J. W., 19. Brooms Road, Hart Hill, Luton, Beds. 
GuiLe, E. D., 40, Hatherley Road, Walthamstow, London, E.17. 
+GuYLER, A. F., 48, Imperial Road, Beeston, Notts. 


Hacue, G. C., 16, Rutherford Road, Mossley Hill, Liverpool. 
+*Haues, G. H., ** Clonmore,”” Maybury Hill, Woking. 
Hatt, A., * Windyridge,”’ 19, Bolsover Street, Leicester 
HALLIWELL, F. W., Arnott and Harrison (1928), Ltd., 22, Hythe 
Road, Willesden, London, N.W.10. 
HamMonpD., C. F., 28, Victoria Street, London, S.W.1. 
Hancox, W. H., 21, Clara Street, Coventry. 
+Hancock, A. J., Wheatley Cottage, Wheatley, Oxford. 
+*Hancock, E. W., 38, Clarendon Square, Leamington Spa. 
t*Hannay, J. A., * Heathcote,” 101, Alcester Road, South, King’s 
Heath, Birmingham. 

*HARDAKER, S. M., 17, Brownlie Street, Mount Florida, Glasgow. 
HARGROVE, J., 42, Seafield Road, Broughty Ferry, Dundee. 
Harvey, H. H., The Coventry Gauge and Tool Co., Ltd., Earls- 

don, Coventry. 
HaRMER, O., * Dalhousie,’ Spencer Park, Coventry. 
HartLey, W. T., 9, St. Ann’s Road, Stoke, Coventry. 
HAVILAND, B., * Findern,’ 217, Dollis Hill Lane, Cricklewood, 
London, N.W.2 
Heatey, W. J., 3, The Maisonettes, Oval Road, Erdington, 
Birmingham. 
HEARLE, F. T., Stag Lane Aerodrome, Edgware, London. 
**HecKELS, T. G., c/o Messrs. Hans Renold, Ltd., Didsbury, 
Manchester. 
Hemineway, 8. R., 20, Keswick Road, Putney, London, $.W.15. 
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HERBERT, A. F., Herbert and Sons, Ltd., 6 and 7, West Smith- 
field, London, E.C.1. 
+*Hey, G., “ Cartref,’ Morningside, Coventry. 
Hicerrt, A., 17, St. Philips Avenue, Beckminster, Wolverhampton. 
Hix, H. J., 4, Park Spring Gardens, Ring Road, Bramley, Leeds. 
Hinp, A., 89, Willes Road, Leamington Spa. 
Hoop, J., c/o Leyland Motors, Ltd., Bolton Road, Chorley, 
Lancs. 
Horripce, J., 44, Leverhulme Avenue, Bolton. 
Hvucues, J. H., 53, Nicholls Street, Coventry. 
Hvco, B. J., Planning Engineer, co Hillman Motor Car Co., 
Ltd., Coventry. 
**Hutcuinson, R. H., 9, Friars Gardens, Acton, London, W.3. 
Hype, G., Storgatan 41, Trollhatan, Sweden. 
Jackson, C. E., Jackson and Hunt, 30, Paradise Street, 
Birmingham. 
Jacoss, T. A., 150,Rabbledarn Road, Selly Oak, Birmingham. 
James, R. R., Williams and James, Chequers Bridge, Gloucester. 
Jamigson, M. L., co G. and J. Weir, Ltd., Cathcart, Glasgow. 
Jounson, Captain A., M.C., Messrs. John Johnson (Old - Hill), 
Ltd., Old Hill, Staffs. 
Jounson, E. J., ** Delamere.” Arlington Road, Derby. 
Jounson, H. C.. co The Austin Motor Co., Ltd., Longbridge 
Works. Birmingham. 
+Jones, E. J. H., * Ribblesdale,” 262, East Lane, Wembley. 
Jone, J. de, co Buck and Hickman, Ltd., 2-6, Whitechapel 
X0ad, London, E.1. 
Jostix, W. D., The Borough Engineering Works, Ltd., 28, 
Ashton Road, Luton, Beds. 


Kaye, L. J., 3, Warwick Avenue, Coventry. 

*+KeNwortuy, J. T., “‘ Newlyn,” 47, Muller Road, Horfield, 
Bristol. 

KIRKLAND, T. H., c/o Leyland Motors, Ltd., Chorley, Lanes. 

Knicut, Gipson E., Thomas De La Rue and Co., Ltd., Strath- 
endry Works, Leslie, Fife. 

LAMBERT, A. J., ** Dene Holme,” Gale Lane, Acomb, York. 

Larry, E. G., 759, Washwood Heath Road, Ward End, Bir- 
mingham. 

LAUDER, R. B. D., c/o Metropolitan-Vickers Electrical Co., Ltd., 
Trafford Park, Manchester. 

Ler, B. E., 55, Dugdale Road, Radford, Coventry. 

Ler, F. W. M., “ Wayman,” Park Road, Luton, Beds. 

Leaa, J. G., ** Windens,’’ Marden, Kent. 

LEISHMAN, J., 18, Rue Olier, Paris XV. 

Lestig, A. J., The Leylands, Granville Road, Timperley, 
Cheshire. 
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Lioyp, A. H., Alfred Herbert, Ltd., Coventry. 

LockER, H. 8., “ Laureston,” Sunnycroft Road, Hounslow, 
Middlesex. 

Locan, W., c/o The Anderson-Grice Co., Ltd., Taymouth Engin- 
eering Works, Carnoustie, Scotland. 

Lomax, J. W., c/o Leyland Motors, Ltd., Chorley, Lanes. 

Lorp, P. V., 51, bis. Avenue des Champs-Elysées, Le Perreux 
(Seine). 

Losesy, E. J., 25, Finchley Park North, Finchley, N.12. 


McCay, H., c/o Chas. Churchill and Co., Ltd., Albert Street, 


Birmingham. 
McNap, F. J., 36, Alvechurch Road, West Heath, Northfield, 
Birmingham. 
McFar.uane, J., 99, Princes Gardens, London, W.3. 
MacFaruaneg, R. J., * Ashwell,” Brackenbrae Road, Bishop- 


briggs, Glasgow. 
Ma.tetr, J. W., 248, Knightwood Road, Glasgow, W.3. 
+*MANTELL, H., “ Rouvroy,’ Walsall Road, Four Oaks, Birming- 
ham. 
+Marsu, G. R., c/o Sulzer Bros., 31, Bedford Square, London, 
W.C.1. 
Marston, H., “ Safari,”’ Tritton Avenue, Beddington, Surrey. 
Martin, J. A., 14, Rosslyn Terrace, Glasgow, W.2. 
Matravers, F., The Adamant Engineering Co., Ltd., Dallow 
Road, Luton. 
MELHvtsH, M., * Danecroft,’’ Chalk Hill Road, Wembley Park. 
MELvVILLe-SmitH, H. McL., * Colinhurst,”” Northwood, Mddx. 
Messincer, J. W., Rifle Factory, Ishapore, Bengal, India. 
Minuineton, C. F., 377, Moss Lane East, Manchester. 
MITCHELL, G. S., c/o 178, Valetta Road, Acton, London, W.3. 
*MITCHELL, R. J., ‘““ Homestead,” Huntercombe Manor Estate, 
Taplow. 
MircHe.i, R., ‘* Duneaves,” Ferry Road, Monifieth, Angus. 
Morrat, P. M. H., B.Sc., London, Midland and Scottish Railway 
Company, St. Rollox Works, Springburn, Glasgow. 
Mouiarr, A. J., The Mollart Engineering Company, Albany 
Works, Queen’s Road, Thames Ditton. 
MontTGoMERIE, J., Ellesmere, 16, Lonsdale Road, Wolverhampton. 
MorGan, G. J., The Midland Forging Co., Ltd., Selly Oak, 


Birmingham. 
Morris, H., 98, Putney Road, Handsworth, Birmingham. 
Morris, J., ‘‘Condover,”’ Codsall Road, Tettenhall, near 


Wolverhampton. 
Mortimer, G., 85, Gledhow Lane, Roundhay, Leeds. 
Morton, H., c/o Ford Motor Co., Ltd., Trafford Park, Manchester, 








13 


Mort, Major, R. J., B.Se.(Eng.), A.M.I.Mech.E., A.M.I.Loco.E., 
44, Gray’s Inn Road, London, W.C.1. 
Munn, J. L., 57, Hawkesley Drive, Northfield, Birmingham. 
Muskett, H. E.,51, Rowlands Road, South Yardley, Birmingham. 
+tNicuotson, D., Messrs. Chas. Churchill, Ltd., 44-50, Robertson 
Street, Glasgow. 
Norman, G. L., Basinghurst, Nightingale Road, Guildford. 


OAKLEY, F. A., “‘ Cedar Holt,’ Woolwich Road, Belvedere, Kent. 

“Orcutt, H. F. L., The Gear Grinding Co., Ltd., Handsworth, 
Birmingham. 

OrmeEROD, H. B., 22, Ranelagh Gardens, Stamford Brook Ave.., 
London, W.6. 

OrMEROD, 8. P., 166, Drake Street, Rochdale. 

OsBoRNE, F., c/o Wm. Ayrton and Co., Ltd., Gorebrook Iron- 
works, Longsight, Manchester. 


+*PacE, L., Merton House, Christchurch Road, Reading, Berks. 


Parnton, P. R., c/o Standard Telephones and Cables, Ltd., 
The Hyde, Hendon, London, N.W.9. 


Parker, C. J., Parker’s Engineering Service, Masshouse Lane, 


Birmingham. 

*ParEe, W., B.Sc., c/o Albion Motors, Ltd., Scotstoun, Glasgow 
W4. 

+Partinson, T. E., c/o Hoe and Co., 109, Borough Road, London, 
8.E.1. ; 


Pracu, W. G., c/o Morris Motors, Ltd., Engines Branch, Gosford 
Street, Coventry. 
Pearson, 8. H., 15, Fife Avenue, Cardonald, Glasgow. 8.W.2. 
Perkins, F., Aveling and Porter, Ltd., Rochester. 
Perry, H., Clent House, 20, Booth Street, Birmingham. 
+Prerry-Keeng, A., TheAustin Motor Co., Ltd., Longbridge Works, 
Northfield, Birmingham. 
PickEeRInG, A., “ Speldhurst,’”’ Wheelers Lane, King’s Heath, 
Birmingham. 
Pine, H. J., 41, Boundary Road, London, N.W.8. 
PircHForD, J., 171, Windmill Lane, Smethwick, near Bir- 
mingham. 
PLayer, E., *‘ Oak Ridge,” Gibbet Hill, Kenilworth. 
+Porrts, C. J., 14, Maudsley Road, Coventry. 
+Pomeroy, L. H., The Daimler Co., Ltd., Coventry. 
t+Povry, H. G., 64, Ingestre Road, Hall Green, Birmingham. 
PowELL, W., Bungalow 628, Khargpur B.N.R., Bengal, India. 
*PuCKNELL, F. A., A.C.G.1., A.L.C.E., * Ewell,” Atkinson Road, 
Ashton-on-Mersey, Cheshire. 
*PupGE, W. M., 11, Market Hill Chambers, Luton, Beds. 











14 


Quinney, T. G., c/o Burton, Griffiths and Co., Ltd., Montgomery 
Street, Sparkbrook, Birmingham. 


RaMsELL, H. G., “ Alverley,”” York Gardens, Wolverhampton. 
RaymonpD, A., 170a, Holland Park Avenue, London, W.11. 
Reip, J. M., c/o David Brown and Sons (Huddersfield), Ltd., 
Park Works, Lockwood, Huddersfield. 
REIDINGER, A., 5, Hurst Road, Winchmore Hill, London, N.21. 
Rice, J. W., 9, Upper Carlton Street, Knowle Park, Keighley. 
RicHarpson, C., 21, Vincent Road, Osterley Park, Middlesex. 
+Ricnarpson, H. T., 289, Allesley Old Road, Coventry. 
Riasy, C. E., c/o William Robertson, Ltd., Morris Brook Works, 
Latchford, Warrington. 
Routines, R. E., 158, Siddeley Avenue, Stoke, Coventry. 
Romans, A. H., Vickers-Armstrong, Ltd., Midland Bank Cham- 
bers, Stephenson Street, Birmingham. 
+RONALD, J., 384, Leagrave Road, Luton, Beds. 
+Rose, T. G., 36, Great Smith Street, Westminster. London, S.W.1. 
Roveuton, H., 95, Oxford Road, Moseley, Birmingham. 
Row, L. C., c/o Messrs. Leyland Motors, Ltd., Bolton Road, 
Chorley, Lanes. 
Rumps, T. 8., 71, Tessall Lane, Northfield, Birmingham. 


Sacre, A., 17, Chisholm Road, Croydon. 
+*Scaire, J. D., ** Amersham,” 34, Kenilworth Road, Leamington 
Spa. 
SCHOFIELD, E. R., c/o Alfred Herbert, Ltd., Coventry. 
ScosLte, W. A., D.Sc., 85, Shrewsbury Lane, Shooter’s Hill, 
London, 8.E.18. 
SHaw, A., c/o Fisher and Ludlow (1920), Ltd., Albion Works, 
Birmingham. 
t*SuHaw, F. W., 81, Green Lane, Heywood, Lancs. 
Saw, Joun, 28, Abercorn Road, Coventry. 
+*SHaw, P. A., Arden House, St. Paul’s Road, Coventry. 
Snaw, T., 152, Rusthall Avenue, London, W.4. 
Srperc, W., The Skefko Ball Bearing Co., Ltd., Luton, Beds. 
Srppax, F., 267, Dunstable Road, Luton, Beds. 
Srppens, P., Messrs. B.S.A. Tools, Ltd., Birmingham. 
Siacers, F. E., 87, Ribbesdale Road, Streatham, London, 8.W.16. 
Smmpson, W. E., 89, Alexandra Avenue, Luton, Beds. 
Srncxarr, [. 8., 69, Abercorn Road, Coventry. 
Skipper, C. T., “‘ Melrose,’’ Chapel Lane, New Longton, Preston. 
Stoan, K. M., “ Marchfield,” Bearsden, Glasgow. 
Smit, A. R., “ Tullamore,’ Eln Grove, Great Nelmes, Horn- 
church, Essex. 
Situ, N. H., 24, Lily Street, West Bromwich, Staffs. 
Smiru, O. Cartron, Adamant Engineering Co., Ltd., Luton, Beds. 














15 
+*SmiTH, S. Caruron, “ Ivy Bank,” Hart Hill, Luton, Beds. 
SouTHWELL, F., ‘‘ Hazlemere,’’ 239, Park Street, Luton. 
Spencer, O. R., ‘‘ Beechcroft,’’ 48, Russell Road, Hall Green, 

Birmingham. 
SrocKLEy, A., ¢ 0 Cammell, Laird and Co., Ltd., Birkenhead. 
Sroppart, T. A., ‘ Inchkeith,’ Carrington Lane, Ashton-on- 
Mersey, Manchester. 
Srokes, W. E., 70, Mickleton Road, Coventry. 
Srorey, W. H., Lauriston House, Tavistock Road, E. Croydon. 
SwaLitow, T. F., co The Rover Co., Ltd., Tyseley, Birmingham. 


Taytor, R. J., * Liberton,’’ Dumbuck Crescent, Dumbarton. 

Tixpat, J., Millars’ Machinery Co., Ltd., Thorley Works, Bishop's 
Stortford, Herts. 

Tomkins, P. J., 155, Argyle Avenue, Luton, Beds. 

Tremewany, E. H., M.L.Struct.E., 100, Norwood Road, Stretford, 
near Manchester. 

TryuHorRN, W.., 487, Fox Hollies Road, Hall Green, Birmingham. 

Tyson, H., c/o Messrs. L. Gardner and Sons, Ltd., Barton Hall 
Engine Works, Patricroft, Manchester. 


Urig, D. C., London, Midland and Scottish Railway Company, 
Mechanical Engineer’s Office, St. Rollox, Glasgow. 


Verrier, W. J., 42, Bridget Street, Rugby. 


WAKEFIELD, J., 36, Renals Street, Derby. 
Ware, B. T., The Bungalow, Pickford Brook, Hawkes End, 
Coventry. 
Warner, F. H., 97, Thimblemill Road, Smethwick, Birmingham. 
*WEATHERLEY, H. E., Brookfield, Fairfax Road, Teddington. 
Wetsu, D. C., Edmonton Tool and Engineering Co., Ltd., 141, 
Hertford Road, Edmonton, London, N.9. 
Weston, E. H., c/o The Chemical Industry Club, 2, Whitehall 
Court, London, S8.W.1. 
WHEELER, Fit.-Sergt. H. J:, 81, Bungalow, No. 2 Quarter, Air- 
craft Depot, R.A.F., Drigh Road, Karachi, India. 
WuirakeEr, C. R., 2, Briarwood Close, Kingsbury, London, N.W.9. 
WHITEHEAD, F. W., Mascot, Glenwood Road, Henleaze, Bristol. 
Wixcock, W., Broad Bank, Leyland, Lancs. 
+Wiey, E. J., 141, Darlaston Road, Pleck, Walsall. 
+Wirkinson, D., 1114, Bristol Road South, Northfield, Birming- 
ham. 
Witurams, G., Bankside, Woodland Avenue, West Hagley, 
Worcs. 
Witson, R., Burn House, Dunlop, Ayrshire. 
Woopuams, H. M., Whitley Abbey Farm, Whitley, Coventry. 








16 






























Woo..arp, C. T., c/o A. C. Wickman, Ltd., Coventry. 
Wooster, R. D., The Morse Chain Co., Ltd., Letchworth, Herts. 
Wricut, James, 339, Kelvindale Road, Kelvinside, Glasgow. 
Waraicat, I. H., 138, City Road, Birmingham. 


Younc, A. P., * Borrowell,’’ Borrowell Lane, Coventry. 
tYouna, J.G., Hutto Engineering Co., Ltd., 515, Lycaste Avenue, 
Detroit, U.S.A. 
*YounaGasuH, R. H., The White House, Coombes Lane, Northfield, 
Birmingham. 


ZIESCHANG, R., The Pyrene Co., Ltd., Great West Road, Brent- 
wood. 


ASSOCIATE MEMBERS. 


ACKERLEY, C., c/o Ford Motor Co., Ltd., Trafford Park, 
Manchester. 

AcKRILL, H. 8., 191, Gibbins Road, Selly Oak, Birmingham. 

AircHison, J. E., 54, Margaret Road, Walton, Liverpool. 

Aucock, C. V., 31, The Crescent, Letchworth. Herts. 

ALLEN, F., “ Littlecot,’’ Windsor Road, Slough. 

AnGcieR, R. B., 39, Claremont Road, Luton, Keds. 

ARCHER, R. H., Primrose House, Wolviston, near Stockton-on- 
Tees. 

Asucrort, G. H., c’o Etchells, Congdon & Muir Ltd., 25, Mill 

Street, Ancoats, Manchester. 
Atkins, C. R., 86, Lesbourne Road, Reigate, Surrey. 


Barn, J., 18, Crookston Drive, Crookston, Glasgow, 8.W.2. 

BALLANTINE, J., 9, Kippen Street, Possilpark, Glasgow. 

BarKER, L., 19, Chalfont Avenue, Wembley Hill. 

Baron, F., c/o John Holroyd and Co., Ltd., Milnrow, near 
Rochdale. 

Barratt, 8S. E., Box No. 4099, W.W., G.P.O., Sydney, Australia. 

Barrortt, G. P., 84, Gloucester Street, London, 8.W.1. 

Bass, J. W., 21, Silverbirch Road, Erdington, Birmingham. 

Bavincton, H. J., 48, Wargrave Road, South Harrow. 

BELCHER, E., Ransome and Marles Bearing Co., Ltd., Newark, 
Notts. 

Benpow, C. H., Hillcrest, Oxford Road, Ryton-on-Dunsmore. 

BENNETT, H., c/o Messrs. G. Salter and Co., West Bromwich. 

BENTLEY, H. P., Prospect Place, Churwell, Leeds. 

Bryns, A. J. H., Melrose, 14, Patterson Road, Upper Norwood, 

London, 8.E.19. 











17 


Brrcu, F. M., 54, Ashbourne Street, Leicester. 

Boop, 8. T., Ormonde House, Fairfax Road, Teddington. 

Bopy, A. D., Ransome and Marles Bearing Co., Ltd., Newark, 
Notts. 

Boortu, S. G., Simms Motor Units, Gresse Street, London, W.1. 

Boyp, W., 193, Broadholm Street, Possilpark, Glasgow. 

Brab ey, E. A., 44, Wentworth Park, Harbourne, Birmingham. 

Brewer, L. R., 33, Tunley Road, Craven Park, London, N.W.10. 

BroaDBENT, L. F., ‘‘ Kempock,’’ Dawley Road, Hayes, Middx. 

BroomHEaD, R., “ Rodgate,”’ 343, Dunstable Road, Luton, Beds. 

Brown, F. W., “ The Rowans,” Stockingstone Road, Luton, 
Beds. 

Brown, L. H. A., c/o Messrs. Buck and Hickman, Ltd., 2-6, 
Whitechapel Road, London, 8.E.1. 

Buck.E, G. H., c/o Kelsey-Hayes Wheel Co., Ltd., 106, Regent 
Street, London, W.1. 

Buck ey, J. R., 54, First Avenue, Limeside Estate, Oldham. 

BUCKNELL, C. A., ‘‘ Sycamore,’ Eastwick Road, Great Bookham, 
Surrey. 

Buti, W. A., “ Fairhurst,’ Bosdin Road, Flixton, Manchester. 

Butiocn, R., Campbellfield Cottage, Provanmill, Millerston, 
Glasgow. 

Bunnett, L. E., Air Ministry, Kingsway, London, W.C.2. 

Buttanp, H. W., 4, Claremont Grove, Woodford. 

ButLer, W. H., c/o The Research Dept., Tootal Broadhurst 
Lee Co. Ltd., P.O. Box No. 245, 56, Oxford Street, Manchester. 


CAMPBELL, W. R., c/o Time Study Department, Messrs. Rown- 
tree and Co., Ltd., Cocoa Works, York. 

Cannon, A. G., “The Grange,” Church Street, Blackheath, 
Staffs. 

CarrRtncToN, J., 54, Rye Bank Road, Firswood, Chorlton-cum- 
Hardy, Manchester. 

CARPENTER, E., c/o Associated British Machine Tool Makers, 
Ltd., 17, Grosvenor Gardens, London, 8.W.1. 

CHAMBERS, H. A., 17, Grosvenor Gardens, London, 8.W.1. 

CiaRK, P. R., c/o Messrs. The Anglia Co. Bariera Campinei, Calea 
Campinei, Ploesti, Roumania. 

CiaRK, W. R., 20, Whites Avenue, Newbury Park, Essex. 

CLARKE, C. A., 63, Lock Road, Ham, Richmond. 

Ciayton, H. H., c/o The Ford Motor Co., Ltd., Trafford Park, 
Manchester. 

Crayton, W. F., 15, Cuthbert Avenue, Levenshulme, Manchester. 

CuiFFE, C. L., 4, Netherfield Road, Upper Tooting, London, 
S.W.17. 

CoLLInewoop, G., c/o The South Indian Railway, Golden Rock, 
Trichinopoly, South India. 











18 


CorDWELL, F. J., 81, Springfield Road, Moseley, Birmingham. 

CorNForD, C. C., ‘* Foxham,’’ Each Way, Rednal, Birmingham. 

Cox, L., c/o Messrs. Lightning Fasteners Ltd., Lion Works, 
Witton, Birmingham. 

CRAVEN, A., “ Berea,’ Worting Road, Basingstoke. 

Crook, W. A., 66, Upper Moss Lane, Stretford Road, Manchester. 

CRUICKSHANK, W. A., c/o G. and J. Weir, Ltd., Cathcart, Glasgow. 

Cruxton, V. A., 71, Florence Road, Acocks Green, Birmingham. 

CuLL, WILLIAM, 56, Hainworth Wood Road, Ingrow, Keighley. 

Curnock, H. A., c/o Messrs. Tangye’s. Ltd., Cornwall Works, 
Birmingham. 


Dasy, H. F., 79, Dads Lane, King’s Heath, Birmingham. 

Darsy, W. H., The Woodlands, Woodland Road, Blackheath, 
near Birmingham. 

Davenport, E. H., 104, Seymour Road, Luton, Beds. 

Davies, J., “* Hillcrest,’ 55, Abercorn Road, Earlsdon, Coventry. 

Davies, J. G., Penrhyn, 96, Gillott Road, Edgbaston, Birmingham. 

Davison, W., ‘* Whitefield,”’ Cranbourne Avenue, Norwood Green, 
Southall, Mddx. 

Dawson, J., 50, Palermo Street, Springburn, Glasgow. 

Dewuirst, H., 52, Clifton Place, Shipley, Yorks. 

DeweEs, H. J. 8., c/o Messrs. Edgar Vaughan and Co., Legge 
Street, Birmingham. 

Dicktnson, T., c/o General Engineering Co. (Radcliffe), Ltd., 
Bury Road, Radcliffe. 

DinsDALE, J., 260, East Lane, North Wembley, Mddx. 

Dixon, R. J., c/o A. C. Wickman, Ltd., Coventry. 

DonaLpson, A., c/o Albion Motors, Ltd., Scotstoun, Glasgow, 
W.4. 

Dony, F. L., Luton Engineering Pattern Co., 80a, Princess Street, 
Luton. 


Eaton, E. G., 45, Craven Street, Accrington, Lanes. 

EcKERSLEY, H., c/o Messrs. Platt Bros. and Co., Ltd., Oldham. 

Evers, J., c/o The Ford Motor Co., Ltd., Trafford Park, Man- 
chester. 

Exuiott, E. M., 41, Francis Road, Watford, Herts. 

Euuiott, R. F., c/o Morris Motors, Ltd., Engines Branch, Coven- 
try. 

tty, R. E. V., Salcombe Lodge, Ewell, Surrey. 

Fincu, G., c/o Messrs. Leyland Motors, Ltd., Leyland, Lancs. 

Fiay, J. R., 29, Waverley Road, Small Heath, Birmingham. 

FLetcuHeR, J. H., c/o Mitchell's Emery Wheel Co., Ltd., Openshaw, 

Manchester. 








19 


Foco, C. W., 27, Herbert Gardens, Kensal Rise, London, N.W.10. 

Forp, W. W., 17, Lincoln Road, Plaistow, London, E.13. 

Fow er, R. W., Mechanical Engineering Dept., Robert Gordon’s 
Colleges, Aberdeen. 

France, J., 2, Cofton Road, West Heath, Birmingham. 

FRasSER, A., c/o Messrs. Linotype and Machinery, Ltd., Altrincham. 

Fraser, P. J., c/o London, Midland and Scottish Railway Com- 
pany, St. Rollox Works, Glasgow. 

Futon, H., 54, Bruce Street, Kilmarnock. 

Futon, H. W., * Dunord,’’ West Chapeltown Avenue, Bearsden, 
Glasgow. 


GARNER, F., The Magadi Soda Co., Ltd., Lake Magadi, Kenya 
Colony, E. Africa. 

Giugs, T. F., “ Chaldon,”” Hampden Road, High Wycombe, Bucks. 

GILL, W. P., Samuel Gill and Sons, Lythalls Lane, Coventry. 

GoacHER, W., c/o Forster's Glass Co., Ltd., St. Helens, Lanes. 

Goss.ine, C., “ Selby,” Greenfield Way, Harrow. 

Govan, G. T., c/o London, Midland and Scottish Railway .Com- 
pany, St. Rollox, Glasgow. 

GraFTon, H., “Glen-Leighon,” Cyprus Gardens, Finchley, 
London, N.3. 

GREENLEES, T., 36, Seymour Road, Cheadle Hulme, Cheshire. 

Grecory, A. W., c/o George Kent, Ltd., Biscot Road, Luton, 
Beds. 

GrirFitus, J. W., 20, Paradise Street, Coventry. 

Guy, J., 327, Dunstable Road, Luton, Beds. 


Hai, E., 63, Marlborough Road, Coventry. 

HatiaM, T. H., c/o Robert Harlow and Son, Heaton Norris 
Brass and Iron Works, Stockport. 

HannaBy, W. A., “ Brackenroyd,”’ Burntwood, Buckley, near 
Chester. 

Hannay, D. A., 57, Howard Road, King’s Heath, Birmingham. 

Harris, L. T., 57, Lincoln Road, Luton, Beds. 

Harrop, J. A., 42, Woodcock Street, Sandal, Wakefield. 

Harvey, A., c/o G. and J. Weir, Ltd., Cathcart, Glasgow. 

Harvey, L. L., c/o Hans Renold, Ltd., Didsbury, Manchester. 

HAWTHORNE, T. W., 96, Hugh Road, Coventry. 

HaypDENn, W. C. 8., c/o Marmet, Ltd., Letchworth, Herts. 

Heseert, P. B., ‘* Nundydroog,’”’ Abbotsbury Gardens, East- 
cote, Mddx. 

HEELEY, W. M., 133, Barrows Lane, Yardley, Birmingham. 

Hensuaw, F., 7, Woodland Road, Leicester. 

Hewirt, R. G., c/o Keighley Gear Company, Aireworth Road, 
Keighley. 











20 


Hinton, D., 22, Broad Lane, Coventry. 

Hook, W. C., 107, High Street, Braintree, Essex. 

Hveo, L. J., c/o Alfred Herbert, Ltd., Coventry. 

Humpurey, R. W., * Avondale,’ 27, Kingstanding Road, Perry 
Barr, Birmingham. 

Hurst, 8., ‘“ Devonia,’’ Burman Road, Shirley, Birmingham. 

Hype, A. T., Wandsworth Technical Institute, High Street, 
London, 8.W.18. 

Hytanp, T., 18, Henrietta Street, Old Trafford, Manchester. 


INGRAM, B. M., 17, Montrose Avenue, Luton, Beds. 


Jackson, B., 62, Iron Mill Lane, Crayford, Kent. 

JENKINS, F. L., Gun and Shell Factory, Cossipore, Calcutta, 
India. 

Jinks, H., c/o Messrs. Platt Bros. and Co., Ltd., Oldham. 

JOHNSTONE, J., Ratefixing Department, Glenfield and Kennedy, 
Ltd., Kilmarnock. 

Jones, J. D., ‘“‘ Lynmouth,’’ Hasilwood Square, Stoke, Coventry. 

Jones, 8S. R. P., “* Ash Cottage,” Sherington, Bletchley, Bucks. 


KELLETT, P , 305, Lea Road, Gainsborough, Lines. 

KENDALL, F. W., 136, Scriber’s Lane, Hall Green, Birmingham. 

Ketrt_e, G. J., 11, Marlboro’ Road, Ealing, London, W. 

King, D. M., G. W. King, Ltd., Hartford Works, Hitchin, Herts. 

Kirrs, E. G., 49, Chalfont Avenue, Wembley Hill, Mddx. 

Kirkwoop, W. P., c/o Albion Motors, Ltd., Scotstoun, Glasgow, 
W.4. 

Knicnt, A. L., 2, Shaftesbury Road, Earlsdon, Coventry. 


Lamont, P., c/o London, Midland and Scottish Railway Com- 
pany, St. Rollox, Glasgow. 

Larsson, G., c/o The Skefko Ball Bearing Co., Ltd., Luton, 
Beds. 

Leg, B., 85, Kenyon Street, Fulham, London, 8.W.6. 

Ler, F. W., “ Blenheim,’ New Road, Water Orton, near Birm- 


ingham. 
LizBert, E. G., c/o John Holroyd and Co., Ltd., Milnrow, near 
Rochdale. 


Lioyp, H. J. N., c/o The Daimler Co., Ltd., Coventry. 

Lock, E. W., 98, Bowyer Road, Alum Rock, Birmingham. 
Lonaestarr, G. E., c/o The Rover Co., Ltd., Tyseley, Birmingham. 
Lowe, J. R., ‘‘ Oaklea,”’ 37, Beanfield Avenue, Coventry. 


McArtuer, R. T., 141, Loanfoot Avenue, Knightswood, Glasgow. 
W.3. 








21 


McGuire, W., 133, Henley Road, Ilford, Essex. 

McLoveatin, P., P.O. Box 1808, Capetown, South Africa. 

McNair, C. B., 35, Grange Hill Road, King’s Norton, Birmingham. 

McNair, D. G., 221, Errwood Road, Levenshulme, Manchester. 

McQuiten, D., 20, Hillend Road, Arbroath, Scotland. 

Mason, E., c/o Crossley Motors, Ltd., Gorton, Manchester. 

Mason, R., c/o Crossley Motors, Ltd., Gorton, Manchester. 

Macktig, R., 7, Deer Park Gardens, Tollcross, Glasgow, E.2. 

MacLaren, J. E., c/o Buck and Hickman, Ltd., 2-6, Whitechapel 

Road, London, E.1. 

Matiauiev, E., c/o A. C. Wickman, Ltd., 46, Market Street, 
Manchester. 

Marvow, F. J., 23, Ribble Road, Coventry. 

Marsa, H. A., 41, Eleanor Road, Hackney, London, E.8. 

Marston, J. C., 5, The Crescent, Hawtonville, Newark, Notts. 

Martin, R., “The Grove,” Wrington, Somerset. 

Masters, W. J., 40, Gresham Street, Coventry. 

MatrueEws. K. H., 25, Albany Road, West Ealing, London, W.13. 

MeacuaM, W. N., c/o The Daimler Co., Ltd., Coventry. 

MetuuisH, W. A., 14, Upper Camp Street, Higher Broughton, 
Manchester. 

Mitxar, J., 1, Studley Villas, Moss Lane, Bramhall, Cheshire. 

Miter, G., 8, Bloomfield Crescent, Ilford, Essex. 

Miner, G. R., c/o Ferranti, Ltd., Hollinwood, Lancs. 

Monk, G., 61, Highbridge Road, Wylde Green, near Birmingham. 

MurrHeaD, W., c/o A. C. Wickman, Ltd., 74, York Street, 
Glasgow. 

Mvumpy, R., 33, Essex Road, Leyton, London, E.10. 


Nasu, G. W., c/o Buck and Hickman, Ltd., 2-6, Whitechapel 
Road, London, E.1. 

NEALE, F., 50, Broadway, Coventry. 

Netson, W. J., 102, Studland Road, Hanwell, London, W.7. 

NEWBOLD, B., “ Alcantara,” Beanfield Avenue, Coventry. 

Nrvison, D. B., *‘ Hillsboro’,’’ Sandhurst Road, Yeovil, Somerset. 

Nortuey, C. B., 116, Nibthwaite Road, Harrow, Middlesex. 


Oppy, E. H., 10, Ivy Road, Bedford. 
OvERGAGE, A. S., *‘ Glencéte,’’ 41, Kenton Gardens, Kenton, 
Mddx. 


Owen, J. C., 44, Bath Road, Walsall. 


Pargs, J., ‘‘ Janoway,”’ Kendal End, Barnt Green, Birmingham. 

PaRkKIN, C., The Acacias, New Balderton, Newark-on-Trent. 

ParKER, N. H., ‘ Meriden,” Foxhall Road, Timperley, Cheshire’ 

Paterson, A. H., The Long Croft, Helmsburgh. 

Payne, E. K., Chatsworth House, Sutton Road, Erdington, 
Birmingham. 
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Pearson, F., “The Bourne,” Elmbridge Road, Gloucester. 

Pearson, J. R., c/o Vauxhall Motors, Ltd., Luton, Beds. 

Pest, A., c/o Messrs. G. Kent, Ltd., Luton, Beds. 

Perks, C. R., 1, Cannon Street, Cherry Orchard, Shrewsbury. 

Piatt, J., 43, Boquhanran Road, Clydebank, Scotland. 

PopmorgE, B., 62, Barn Lane, King’s Heath, Birmingham. 

PoLuaRD, F. A., ‘‘ Beulah,’ 168, North Road, Southall, Mddx. 

Price, W. C., 88, Rookery Road, Handsworth, Birmingham. 

Puckey, W. C., 95, Bexley Road, Erith, London. 

Putten, C., “‘ Norwood,’ Glendower Avenue, Coventry. 

Purstow, H., c/o Messrs. Metropolitan-Vickers Electrical Co., 
Ltd., Trafford Park, Manchester. 

Puzey, W. E., Stratton Villa, Newton Street, Newark-on-Trent. 


RENNARD,. G., 134, Town Street, Stanningley. 

Roserts, A., c/o Associated Equipment Co., Ltd., Southall, 
Mddx. 

RoBertson, P. Grant, c/o Beckett, Laycock and Watkinson, 
London, N.W.10. 

Roses, F. C., 63, Strand-on-the-Green, London, W.4. 

RumBLE, A. W., 121, Argyll Avenue, Luton, Beds. 

Rumuey, L., “ Nigella,’ Wainbody Avenue, Green Lane, 
Coventry. 


Satoon, W. H., 23, McLeod Road, Plumstead, London, 8.E.18. 

Sanpy, A. H., 119, Cassiobury Park Avenue, Watford, Herts. 

Setvey, L. A., Clifton Villa, Woodmancote, Dursley, Glos. 

SHEARER, A., c/o Albion Motors, Ltd., Scotstoun, Glasgow, W.4. 

SHERWIN, J., “ Hollingside,’’ Hall Lane, Leyland, Lancs. 

Srnciair, J. R., 47a, Russell Terrace, Leamington Spa. 

Srnna, 8. C., Production Office (Loco), Moghalpura, Lahore, 
India. 

Srnwa, I. 8., Gun Carriage Factory, Jubbulpore, India. 

Skinner, A. C., c/o Lloyds Bank, Ltd., High St., Exeter. 

StappEN, C. L., Metropolitan Asylums Board, Mead Works, 
Carnwath Road, Fulham, London, S8.W.6. 

Stawson, H. E., c/o Buck and Hickman, Ltd., 29-30, Whittall 
Street, Birmingham. 

Smart, A. R., The De Lavaud Free-Wheel Differential, Ltd., 
Dunham’s Lane, Letchworth, Herts. 

Situ, C. M. Pearson, 10, Queen Victoria Street, Coventry. 

Sarru, H. S., 64, Ransom Road, Coventry. 

Situ, L., 69, Burlington Road, Coventry. 

SmitH, W., 19, Craigie Road, Kilmarnock. 

Smytu, W. A., Mechanical Dept., Ceylon Government Railway, 
Maradana, Colombo, Ceylon. 

Spinks, H. F., 25, Moat Road, Langley Green, Birmingham. 
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SprttLe, W. J., ‘“‘ Kelvin,’’ Moseley Avenue, Radford, Coventry. 

STANDLEY, G. M., 49, Brooklands Road, Hall Green, Birmingham. 

STaNLEY, J. W., 1, South Avenue, Burnage, Manchester. 

STEEL, C. O., Ransome and Marles Bearing Co., Ltd., Newark, 
Notts. 

Strix, G. E., Associated Equipment Co., Ltd., Southall, Middx. 

Strrrat, A. Y., B.Sc., “ Berwyn,’’ Hagley, Worcs. 

Stokes, H., 231, Broad Lane, Coventry. 

StrucuBery, A. L., 107, Ladysmith Road, Enfield, Middx. 

SurcutiFFE, W. H., “ Kilereggan,’ New Balderton, Newark, 
Notts. 

Swarn, C. J., “ Lyncombe,’”’ Home Park Road, Nuneaton. 

SWINDELL, H. C., 62, Boquhanran Road, Clydebank, Dumbarton- 
shire. 

Sykes, A. J., c/o Ford Motor Co., Ltd., Trafford Park, Manchester. 


Tay.or, P.S., 19, Doveridge Road, Hall Green, Birmingham. 
Taytor, R., 131, Kingsacre Road, Kings Park, Glasgow. 
THacKkER, G. A., 72, London Avenue, Radnor, Coventry. 
Tuompson, T. B., The Lea Victoria Mill Bungalow, Cawnpore. 
U.P., India. 
TitLotson, J., 102, Belgrave Road, New Moston, Manchester. 
TITHERINGTON, H., 84, Bury Road, Radcliffe, near Manchester. 
Trise, T. F., Markenfield, Quarry Road, Headington, Oxford. 
TruBsHaw, R., 233, Littleton Road, Lower Kersal, Manchester. 
Tucktey, A., 31, Grove Road, Sparkhill, Birmingham. 
Tyrer, E. H., “The Machinery Publishing Co., Ltd.,” 52-54, 
High Holborn, London, W.C.1. 


Vines, M., 5, Pembroke Villas, The Green, Richmond, Surrey. 


Watts, J. J., 4a, Lexham Road, Queen’s Drive, Stoneycroft 
Liverpool. 

Waker, F. O., Carpe-Dieu, London Road, Slough. 

Warp, J. R., 4, Central Drive, Swinton, Manchester. 

Warner, C. W., 18, Houghley Avenue, Armley, Leeds. 

Watson, A. S., 1, Melton Avenue, Melton Road, Leicester. 

WestaLL, T. A., 799, Dumbarton Road, Dalmuir (West), Glas- 
gow. 

WestaLL, W. H. Bertram, c/o Kendall and Gent (1920), Ltd., 
Victoria Works, Gorton, Manchester. 

Waite, H. L., 116, Leominster Road, Hall Green, Birmingham. 

Witey, L. P., 6, Mellish Road, Walsall. 

Witetts, A. P., 48, Woodlands Road, Warley Woods, Bir- 
mingham. 

Wison, F., Luton Engineering Pattern Co., 80a, Princess Street, 
Luton. 
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Woop, A. G., “Castle View,’ Station Estate, Taplow, Bucks. 

Woop, E. G., Hall and Pickles, Ltd., 111, New Street, Birming- 
ham. 

Wysrony, A. G., 24, Hugh Road, Stoke, Coventry. 

Wyny, A., 34, Barrington Road, Olton, Warwickshire. 


York, W. D. Coury, Alfred Herbert, Ltd., 25, Victoria Street, 
London, S.W.1. 


GRADUATES. 
ANDERSON, A. K., “ Lauriston,’ Pike Pool Lane, Blackwell, 


Worcs. 
Atkinson, K. C., 32, Carless Avenue, Harborne, Birmingham. 


BarRKER, W., 53, Acresfield Road, Pendleton. 

BroomE, E. D., c/o Messrs. Linotype and Machinery, Ltd., 
Altrincham. 

Browne, A., Waverley House, Camberley, Surrey. 

Bucuanan, N., c/o Adamant Engineering Co., Ltd., Dallow Road, 
Luton. 


Dovutton, M. D., c/o Messrs. Dewrance and Co., 165, Gt. Dover 
Street, London, 8.E.1. 


FerRRANTS, V., The Elms, Hemel Hempstead, Herts. 

Groocock, A. E., 86, West Park Road, Smethwick, Birmingham. 

Harper, W. C., 17, Coney Green Drive, Northfield, Birmingham. 

Heaxe, J. E. A., c/o Metropolitan-Vickers Electrical Co., Ltd., 
Trafford Park, Manchester. 

JACK, J., ““ Rho-Ness,’’ Douglas Road, Luton, Beds, 


MASKELL, N. A., 173, Victoria Street, Dunstable. 
McNas, A., 36, Alvechurch Road, West Heath, Northfield, 


Birmingham. 
McNair, J. G., “ Hillview,” Carmunnock Road, Cathcart, 
Glasgow. 


Mosss, W. J., Leicester Villa, Riverside, Gorleston-on-Sea. 
Saw, H., 81, Green Lane, Heywood, Lancs. 


Taytor, A. E., 27, Browns Road, Surbiton. 
Taytor, M. A. 
Tuomas, C. O., 5, Westbourne Road; Chorley, Lancs. 


Wutson, J. B., 123, Kingsbury Road, Gravelly Hill, Birmingham. 
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ASSOCIATES. 


Apams, W. R., c/o Messrs. J. and W. H. Ormerod (1928), Ltd.., 
National Buildings, St. Mary’s Parsonage, Manchester. 

ALLEN, A. F., 21, Alma Road, Canonbury, London, N.1. 

Aron, E., B.A., 25, Lindfield Gardens, Hampstead, London 
N.W.3. 

Cooke, A. H., 32, Glover Street, Redditch, Worcs. 

Cripps, C. F., “‘ Hadleigh,’’ Redland Grove, Carlton, Notts. 

Davenport, T. H., 13, Langleys Road, Selly Oak, Birmingham. 

Duncan, R. A., A.R.I.B.A., 39, Great James Street, Bedford 
Row, London, W.C.1. 

Fawcett, 8. G., 41, Landrock Road, Crouch End, London, N.8. 

Fry, PHYLLIS E., c/o Atalanta, 3, Brixton Road, London, S.W.9. 

GARDINER, T. G., c/o Cusson, Sons and Co., Ltd., Kersal Vale 
Works, Manchester. 

GRANT, H. B., 51, Crossway Lane, Perry Barr, Birmingham. 

Hay, A. E., 21, Nathan Road, North Wembley. 

LANSDELL, A. N., Brandon House, 41, Old Nelson Street, Lowes- 
toft, Suffolk. 

Lerroy, C. B. H., c/o The Rover Co., Ltd., Meteor Works, 
Coventry. 

Lone, K. C., “ Farina,” Fir Tree Avenue, Coventry. 

Mitton, R. C., ** Cartref,’ 24, Clifton Park Road, Caversham, 
Reading. 

More, G. R. G., “‘ Roselawn,’” 198, Unthank Road, Norwich, 
Norfolk. 

Newey, J., c/o Carrier-Ross Engineering Co., Ltd., Victory House, 
101, Regent Street, London. 

Piper, W. J. H., Superintendent of Workshops, Government 
Telegraphs, Fort Colombo, Ceylon. 

PouLtNgy, S. L., M.B.E., ‘‘ Ulramas,” 66, Princes Avenue, 
Watford. 

PouLTNEY, 8S. V., “‘ Ulramas,”’ 66, Princes Avenue. Watford. 

Rickarpbs, E. D., 70, Styvechale Avenue, Coventry. 

Rickson, W. P., c/o Messrs. Willys Overland Crossley, Ltd., 
Heaton Chapel, Stockport. 

Ritey, L., 1, Paignton Avenue, Levenshulme, Manchester. 

Ross, A., “‘ Windyridge,”’ 26, Weoley Hill, Selly Oak, Birming- 
ham. 

Sinn, J. M., Thos. Cook and Sons, Berkeley Street, London, W.1. 
(A-3 Premnagar, P.O. Dayalborgh, Agra, India). 

Wart, J., Design Department, c/o Albion Motors, Ltd., Scots- 
toun, Glasgow, W.4. 

Wywnopnay, A. E., 45, Middlesboro’ Road, Coventry. 
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AFFILIATES. 


AnprEws, A., Burton, Griffiths and Co., Ltd., Montgomery 
Street, Sparkbrook, Birmingham. 

ARCHDALE, F., Messrs. James Archdale and Co., Ltd., Ledsam 
Street, Birmingham. 

CoLEMAN, E. W., Messrs. Gordon and Co., Taunton Road, Spark- 
brook, Birmingham. 

CRANMER, F. W., Associated British Machine Tool Makers. Ltd.., 
Lloyds Bank Buildings, King Street, Manchester. 

Gipson Knicut, E., Thomas De La Rue and Co., Ltd., Strath- 
endry Works, Leslie, Fife. 

Hart ey, N. R., Associated British Machine Tool Makers, Ltd., 
Daimler House, Paradise Street, Birmingham. 

Jones, R. A., Messrs. Joseph Lucas, Ltd., Gt. King Street, 
Birmingham. 

Lioyp, A. H., Messrs. Alfred Herbert, Ltd., Foleshill, Coventry. 

NORMANSELL G. W., Messrs. Joseph Lucas, Ltd., Gt. King Street, 


Birmingham. 
Orcutt, A. H., Messrs. Gear Grinding Co., Ltd., Handsworth, 
Birmingham. 


Rirson, H. L., David Brown and Sons (Huddersfield), Ltd. 
Clarendon Chambers, 102, Waterloo Street, Birmingham. 
Tuompson, G., Messrs. H. W. Ward and Co., Ltd., Dale Road, 

Selly Oak, Birmingham. 


AFFILIATED FIRMS. 


ARCHDALE, JAMES AND Co., Ltd., Ledsam Street, Birmingham. 

AssociATED British MacuingE Toot Makers, Lrp., Daimler 
House, Paradise Street, Birmingham. 

AssociATED British Macuine Toot Makers, Lrp., Lloyds 
Bank Buildings, King Street, Manchester. 

Brown, Davip AND Sons (HUDDERSFIELD), Lrp., Clarendon 
Chambers, | and 2, Waterloo Street, Birmingham. 

BurtToN, GRIFFITHS AND Co., Lrp., Montgomery Street, Spark- 
brook, Birmingham. 

De La RvE anv Co., Lrp., THomas, 110, Bunhill Row, London, 
E.C.1. 

GEAR GRINDING Co., Lrp., Handsworth, Birmingham, 














GORDON AND Co., Taunton Road, Sparkbrook, Birmingham. 
HERBERT, ALFRED, LTD., Foleshill, Coventry. 

Lucas, JosEpH, Lrp., Gt. King Street, Birmingham. 

Warp, H. W. anv Co., Lrp., Dale Road, Selly Oak, Birmingham. 


HONORARY MEMBERS. 


HERBERT, SiR ALFRED, K.B.E., Dunley Manor, Whitchurch, 
Hants. 


Meston, J. M., 1, Stoneleigh Terrace, Queens Road, Coventry, 








